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REPORT 

OJF 

THE COMMISSIONER OF AGRICULTURE, 

FOE THE YEAR 1879. 



Sm: T have the honor to transmit this my third annufil preliminary 
report of the agricultural condition of the country and of the work in 
hand and accomplished by the department during the past year. 

At this time I recall with satisfaction the encouragement you gave 
when I assumed the duties of Commissioner to the proposed attempt to 
stimulate the manufacture of sugar from any and every source, so that 
the production within the boundaries of our own country should at least 
equal the home consumption. Reporting progress as the result of the 
efforts of this department in this direction, it is not too much to say 
that the success attending the manufacture of cane-sugar from sorghum 
and maize will mark the year 1879 as an important epoch in the agri- 
cultural progress of our people. 

With the knowledge that during the past summer and fall sugar of 
good quality has been profitably made from Texas to l!^orthem Minne- 
sota from the "Minnesota early amber" cane (the seed of which was 
widely distributed by the department;) that sirups weighing 12 pounds 
to the gallon, at least one-balf of which was crystallizable cane-sugar, 
was made and can be again made in nearly every State in the Union 
b.v fanners with ordinary and inexpensive machinery at a cost of 16g 
c( nts per gallon, and with the knowledge that by means of larger and 
better appointed mills, that need not cost to exceed $10,000, sugar 
and sirup have been made the past season from sorghum by the car- 
load, which commanded the highest market price ; it is not too much to 
assert, that, as a result of the work of this department, which has 
constantly before it the duty of accomplishing all that may be done to 
increase or multiply those products of the soil which constitute the 
wealth and sustain the manufactures and commerce of the country, a 
new industry has been fairly established, the importance and significance 
ot which it is difficult to realize. With this and a knowledge of the 
work of the division of chemistry during the past season (a short state- 
ment of which will form part of this report), I am warranted in assert- 
ing that it has been finally and practically proved that one of the most 
Lnportant, expensive, and indispensable requisites of modern life can be 
profitably grown where heretofore it was supposed not possible to pro- 
duce it J that it can be manufactured in Quantities sufficient to meet any 
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demand likely to occur, at a remunerative rate even if the price should 
fall one-third below what it no^y^ is, and that the smallest farmer as well 
as the largest p] anter can profitably engage in its production ; and this in 
no limited area of country, but in whatever place maize can be grown 
successfully ; for there sorghum of some variety will grow, and it will 
flourish and mature its juice and seed in much of our soil in which maize 
is by no means a certain crop. 

Several attempts to make sugar from beets in Illinois, Wisconsin, and 
California having been abandoned as unprofitable, and aU attempts to 
make a merchantable sugar from sorghum having failed up to 1877, it 
became a settled opinion that only from tropical cane and the sugar 
maple could sugar be profitably made in the United States. The maple 
groves found scattered along a narrow strip of our northern border were 
and are fast disappearing, and the amount of sugar, at any time not very 
large, was in the census of 1870 reported at 28,443,645 pounds, and the 
molajsses at 921,057 gallons. 

It is now less, and is an inconsiderable factor in the problem. The 
manufacture of sugar from the tropical cane was confined to a narrow 
belt of country bordering the Gulf of Mexico, which produces an amount 
of sugar averaging for twenty years past 1,600 pounds per acre. The 
total production of this strip last year was about 250,00(^,000 pounds, 
while bur importation from abroad was 1,741,650,000 pounds of sugar, 
beside molasses., melado, and other forms of sucrose, and being about 
300,000,000 pounds increase over the importation of 1877-'78 (fiscal year). 

The Department of Agriculture has done what was possible to en- 
courage the production of sugar from the tropical cane as well as from 
beets and other plants, and there has been a large increase in area and 
in production of sugar from this source during the past two years; 
but the increased demand has far outstripped the increased production. 

The consumption of sugar per capita of our people, is about 40 pounds 
per annum at present, and with cheap, pure, healthful home-grown 
sugars the consumption per capita would increase to 60 or 80 pounds. 

Fifty millions of people would consume at 60 pounds each, which it is 
said the English people consume, annually 3,000,000,000 pounds of sugar, 
worth at 6 cents $180,000,000, or at 10 cents, which is the price at which 
the Crystal Lake sorghum sugars of Weidner & Co. were sold this year, 
♦300,000,000. 

In reflecting upon this sugar problem, some two years since, it ap- 
peared to me that many years must pass before we could hope for a full 
supply of sugar from tropical canes grown on our own soil. The broken 
levees of the Mississippi River must be rebuilt, and the ruined planta- 
tions restored 5 the demoralized labor system of the South reconstructed 
and the disheartened land-owners encouraged ; the mechanical must be, 
in part, divorced from the agricultural interest, and a co-operation of 
labor and capital must be established with confidence restored, before 
any very great and permanent increased production of sugar could be 



REPORT OP THE COMMISSIONER OP AGRICULTTTRIG. 



7 



looked for from the cultivation of tropical cane. Then again the plant 
itself belonged to a tropical country, and refused to ripen its seed in 
liouisiana, never even maturmg the whole extent of stalk grown. 

All these considerations combined to make a discouraging outlook for 
the home production of sugar from tropical cane within a period of time 
wJiich would aflford any relief to the then depressed condition of our 
industries. 

It was with much gratification, therefore, that I first saw a specimen 
of well granulated sugar made from sorghum, and exhibited at the Min- 
nesota State Fair. 

After a thorough examination of the attempts to produce sugar from 
sorghum in this country, and also after a chemical examination in the labo- 
ratory of the juice of this particular plant, it became^ apparent that this 
was a probable source of the immediate production of this much-desired 
article. 

The first stalks of sorghum ever grown in this country, so far as I am 
informed, were planted by the Curator of the Botanical Gardens. This 
Beed was obtained from Paris, as was also the seed which the Agricul- 
tural Department first distributed in the year 1856. 

A more effective distribution, however, was made by the enterprising 
editor and proprietor of the American Agriculturist, Mr. Orange Judd, 
who sent out 25,000 packages of seed to the subscribers of his paper. 
In 1857 Mr. Leonard Wray came from England and brought with him 
sixteen varieties of African imphee^or sorghum, which were planted in 
South Carolina and Georgia. Sorghum was thus introduced and vas 
largely grown in almost every State in the Union. During the war of 
the rebellion it was particularly valuable to the people of the Southern 
States, and was the only adequate means of obtaining their " sweeten- 
ing.'' Isolated attempts were made in Ohio and elsewhere to granulate 
the juice of the varieties then in cultivation, but without such success 
or profit as would warrant a continuation of the efforts. In no inst^ince 
did the result seem to be satisfactory, and the raising of sorghum was 
nearly abandoned in Ohio, and in other States was only cultivated for 
the sirup. When the discovery was made that the juice of the " Early 
Amber" cane seemed to be more pure than of others, and would, with 
careful attention, deposit a large amount of its sucrose in granular form, 
the department determined to make so far as possible a thorough examin- 
ation of the different varieties of sorghum and test their relative merits 
and value as sugar-producing plants. This inquiry has been patiently 
and carefully followed from the season of 1877 to 1879, and the results 
have been eminently satisfactory, as will appear in remarks upon the 
work of the Chemical Division. It is sufficient to say in this place that 
the value of the work done during the past year by this division can 
not be overestimated. 

Mention had been made, and it had been recorded and mostly forgotten, 
that sugar was obtainable from corn, pumpkins, melons, and other vege-j 
tables, but no thorough, careful, persistent experiment seems ever to have 
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been made (if we except that of Mr. F. L. Stewart, who was found among 
the mountains of Pennsylvania at work for some years in this direction 
under discouraging circumstances), having in view the determination of 
the commercial value of these and other plants, until this task was assigned 
to the Chemical Division of this department in 1878. In a letter from Abi- 
gail Adams to her husband, John Adams, September 24, 1777, she says: 
An instance may bo seen in the progress wliich is made in grinding cornstalks and 
boiling the liquor into molasses. Scarcely a town or parish within forty miles of us 
but what has several mills at work ; and had the experiment been made a month sooner, 
many tbonsand barrels would have been made. No less than 80 have been made in 
the small town of Manchester. It answers very well to disti 11, and may be boiled down 
to sngar. There are two mills fitting np in this parish. They have three rollers — one 
with cogs and two smooth. The stalks are stripped of the leaves and tops, so that it 
is no robbery upon the cattle, and the juice ground out. 'Tis said four barrels of juice 
will make one of molasses, but in this people differ widely. They have a method of 
refining it so that it looks as well as the best imported molasses. 

The following is an extract from the work of David Lee Ohilds on the 
culture of the beet and manufacture of beet-sugar : 

Other plants usually grown in our soil are capable of furnishing sugar, and some of 
them may be found worth cultivating for that and accessory products. 

We have tried Indian-corn stalks and the pumpkin, and have obtained from them - 
good sngar atid molasses. 

Perhaps these crops may alternate advantageously with the beet. If the manu- 
focture of sugar from the stalks of Indian com can be reconciled, as we believe it may, 
with the maturity or near maturity of the ears, this source of saccharine may snper- 
sede the beet-root. The seeds of the punpikin yield a fine sweet oil, but we have no 
means of Judging what quantity of this product can be obtained from a given extent 
of land. If it should turn out satisfactorily in this respect, the pumpkin may ooe day 
overshadow the sugar-cane. 

Here was the opportunity and it was at that time the duty of the govern- 
ment to assume^therisk of failure and the expense and care of such scien- 
tific analyses and experimental trial as would have exhausted all resources 
before giving up even the hope of securing success in the profitable pro- 
duction of sugar, and thus retaining at home the millions of money that 
have since gone out to sustain and enrich other nations. TJie work that 
should have been done then has been undertaken now, with such imper- 
fect means as were fiimishedj and notwithstanding the ridicule of the 
thoughtless, and the fears of hopeful friends, it has been steadily pushed 
forward to a satisfactoiy conclusion. 

Many persons are preparing to imitate the example of F. A. Weidner 
& Co., of Chicago, and erect mills the coming season with vacuum pans, 
and centrifiigal driers in which the work wiU be done by steam and oif 
capacity suflBcient to make a ton of sugar each day of twenty -four hours' 
work. Mills of this capacity will be needed in every county where 
sorghum is grown, and will ^ot only be employed in the harvest season 
in. milling the stalks of sorghum and com direct from the field, but will 
also after harvest and during the winter take the product of the smaU 
open-pan mills (sirups weighing 8 to 12 pounds) and rework that in the 
vacuum pan and centrifugal, making sugar and sirup for the market. 
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CHEMICAL DIVISION. 



The work a<5coinpli8lied in the Chemical Division up to the 27th of May, 
1879, was included in the annual report for 1878. From that date to the 
present time there have been made — 

First. Ninety-one miscellaneous analyses, including soils, waters, fer- 
tilizers, clays, ores, marls, and other mineral substances. 

Second. Thirty approximate analyses of various food and mediciaal 
materials. 

Third. Two hundred and seventy -four analyses of various sugar-yield- 
ing plants and their juices. ^ 

Fourth. Five experiments in alcoholic distillations from the refuse of 
sugar-manufacture, and twenty-eight experiments in making sugar from 
various sugar-yielding plants — in all thirty-three. 

The experiments entered upon for the purpose of determining the 
amount of sugar in the juice of the several varieties of sorghum, of the 
stalks of maize and of pearl millet, give results which enjoin their earli- 
est possible publication that they may reach the farmers for their instruc- 
tion before the time for the spring planting arrives. 

A fair oonclusion from these investigations appears to be that there 
exists but little difference between the various kinds of sorghum as 
sugar-producing plants, and that the juice of each of them is at a cer- 
tain period of its development nearly as rich as that of the best tropical 
sugar-cane grown in this country. 

It is a matter also of extreme practical importance that it should be 
known that this period of maximum content of sugar is maintained for 
a sufficient time to enable the manufacturer to work up a large crop of 
stalks. Another result of this investigation has been to satisfactorily 
explain the cause of repeated failure in the production of sugar from 
certain plants during the past quarter of a century. 

For the purpose of making clear the above points, afew of the results 
obtained by the chemist are appended. The varieties of sorghum canes 
subjected to this investigation were " Early Amber," " White Siberian,'' 
"Chinese," " Honduras," and " Pearl Millet." 
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Hondaras . 



Pearl MiUet. 
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Beside the above there were made very many examinationB of other 
flpecimens of sorghum, and also of cornstalks. 

These examinations confirm the general principle above stated, viz., 
the practical equality and great value of each variety of this plant. 

In the following table is given the result of the analysis -of each of 
the plants in four successive stages of development. It will be observed 
that the amount of glucose (or uncrystallizable sugar) diminishes and the 
amount of sucrose (or true cane sugar) increases up to a certain time in 
the development of the plant; that these plants differ widely as to the 
time when the sucrose is at its maximum, but are alike in this, that the 
mflyimnm is obtained at about the same degree of the development of 
the plant, viz., at fuU maturity, as indicated by the hard, dry seed and 
the appearance of shoots or suckers at the upper 'joints of the stalk. 

It is also to be observed that 'the heavy frost of October 24, which 
was sufficient to form ice half an inch in thickness in tubs of water, did 
not produce any marked diminution of sugar. Three varieties of sugar- 
cane received from Louisiana in excellent condition, and which doubtless 
fairly represent the average character of this famous sugar-plant, were 
analyzed and the analyses are embraced in this table for purposes of com- 
parison. 

Something over 23 tons of the stalks of corn, sorghum, and millett 
have been used in making investigations, the result of which has been 
not only to fhUy confirm the work of last year, but also to aid in the set- 
tlement of certain other questions of the highest practical importance. 

In other cases it has been found that the quality of sirup obtained 
has been precisely such as the previous laboratory analyses of the juices 
used made probable. 

The average of the nine best sirups obtained showed a percentage of 
cane sugar present equal to 92.7, being a loss of 7.3 of the amount orig- 
inally present in the juice, while the average of the nine poorest, i. 
containing the lowest percentage of cane sugar, showed a percentage of 
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cane sugar present equal to 90.1 , a loss of 9.9 of the amount originally 
present in the juice. 

This very satisfactory result, showing as it does conclusively the pos- 
sibility of securing from the juices all the cane sugar present without a 
loss of more than 7 to 10 per cent., is of great importance in view of the 
fact that all these juices were evaporated in an open pan. A few of the 
experiments made give a reasonable basis for estimating the probable 
yield of sirup and sugar to the acre, and therefore an approximate esti- 
mate of the cost of producing sugar. 

Below is the tabulated result of a few of the experiments from stalks 
grown upon the grounds of the department. 

These stalks were grown in rows three feet apart, twelve to fourteen 
inches in the row, and although a good crop, there is no doubt that upon 
good land an equal yield to the acre could be readily obtained. 
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The first and second columns give the result actually secured, but the 
several juices were not in their best condition as compared with the 
results given in the first table. The third column is the amount which 
this same weight of stalks would have yielded had they been cut at 
the proper time. The juice obtained from the stalks by the imperfect 
means at the command of the department was a little more than one- 
half of the amount present in the stalks. The fourth column represents 
the results obtainable by the use of a mill that would have given 68 per 
cent, of the juice, a result which is possible and claimed as common by 
the manufacturers of the mills. There is no doubt that when the 
present industry shall have received the employment of the capital and 
scientific ability which has developed the beet-sugar industry, even these 
results, which may appear extravagant to many, will be equaled and 
probably surpassed. 

Although as has been stated these sirups were obtained from stalks 
in which the maximum content of sugar had not been developed, yet 
they all crystallized well and yielded an excellent article of sugar. 

The sugar had not been separated from the Chinese sorghum sirup, 
which gave 54.7 of sugar, nor from the field com, which gave 39 per 
cent, of sugar. 

The experiments with field corn are worthy of special notice, since the 
results secured are not only most surprising, but contrary to almost 
universal belief. 
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The eoi ii-Htalks were of three varieties, viz., Lindsay's Horse Tooth, 
White Improved Prolific, and White Dent, three coarse-growing white 
field corns. The stalks grew in drills three feet apart and about nine 
or ten inches in the row. 

The ears were plucked after they had thoroughly ripened and the 
husks were dead and dry ; the stalks, however, were yet juicy. The 
corn was plump and sound and yielded at the rate of 69.1 bushels of 
shelled com, fifty-six pounds to the bushel, to the acre. The stalks 
were then topped, stripped, and crushed, and the juice proved to be the 
best yet obtained from corn-stalks at any period of growth or of any 
variety. It is exceedingly to be regretted that this department had not 
during the past season an opportunity to try these experiments in the 
large and practical way of field cultivation which would have been 
befitting the importance of the occasion. Not less than an acre, and 
preferably five acres, of each variety of sorghum and maize experimented 
with should be grown and its developments should be watched carefully 
with the aid of all the appliances of science, throughout the season and 
worked up at the proper time with the best machinery attainable, and 
it is hoped that a matter of so much importance will receive such atten- 
tion at the hands of Congress as will enable the department to properly 
lischarge its duties to the country in this regard. 

With the present grounds and laboratory force at the conmiand of the ' 
department this is impossible. The correspondence upon matters perti- 
nent to the Chemical Division has increased so largely that with the 
present force it is impossible to give it the attention which it demands. 
The amount of work which has accumulated in advance of the means to 
accomplish it shows how promptly and gladly our people would avail 
themselves of the advantages which a proper enlargement of the division 
would afford. The legitimate work which has already accumulated and 
which is mapped out for the Chemical Division would employ the present 
force for years. 

ENTOMOLOGICAI^ DIVISION. 

On the retirement of Prof. C. Y. Riley, May 1st, the department was 
fortunate in obtaining the services of Prof.' J. H. Comstock, of Cornell 
University, concerning whom the President of the university, Hon. An- 
drew D. White, wrote : 

He seems to me in every respect fitted to discharge the duties usefully to the public 
service and satisfactorily to yourself. He has most thorough scientific attainments, 
great energy, pleasant address, excellent temper, and is certainly destined soon to be 
a recognized authority in his department throughout the world as he now is over a 
considerable part of this country. Nothing but a sense of duty to him leads me to 
write this letter. * * * As it is, I hope to reclaim him some day. As to character, 
temper, relations with scientific people, he is all that could be desired. 

It is sufficient to say that Professor Comstock's studies have fitted him 
for the position, and under his direction the .Entomological Division has 
made notable advance in its appropriate investigations, and thus far the 
high recommendation of President White has been entirely sustained. 
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Tlie work of the Entomological Division during the year may be classi- 
fied under four heads : 

1. Fmishing the investigation of insects injurious to the cotton plant, 
begun last year under special appropriation of Congress, and preparing 
im extended report upon its results. 

2. Bearing to the perfect stage new or little known injurious insects 
for the purpose of gaining a knowledge of their habits and transforma- 
tions which shall faicilitate the suggestion of remedies. 

3. The conducting of an extended correspondence relative to noxious 
insects. 

4. The raising of different varieties of silk- worms with a view of ex- 
perimenting : first, upon the most approved methods of rearing ; and, 
second, upon food-plants, carefully comparing the Osage orange with 
the different varieties of mulberry. Also the distribution to all appli- 
cants. 

The investigation of insects injurious to the cotton plant has been com- 
pleted. Professor Oomstock, having been engaged in this investigation 
from its beginning, was able to take charge of it without material loss 
of time. A trained observer was sent into the field early in May, where 
he remained until the middle of September, carrying on extensive experi- 
ments upon reme^es and clearing up mooted points in the life histories 
of the cotton-worm and the boll worm. 

Work on this report has been rapidly progressiQg, and it is hoped and 
believed that the facts therein contained will enable the Southern planters 
to render these enemies to their staple crop sources of much less damage 
than heretofore. 

As regards the rearing of new or little-known injurious insects, the 
division has studied since May 1 the following : 



Species. 

Of insects infesting tlie apple 17 

peaclL 7 

orange 5 

pear 2 

grape 11 

raspberry.... 1 

strawberry 1 

com 3 

cabbage 3 • 

melon 1 

tobacco.... 1 

grasses 9 

clover 36 

pine ^ 16 

locust , 15 

oak 13 

maple 3 

miscellaneous shade-trees 15 

Museum -nests - 7 



Many of these insects are treated of in the annual report of the en- 
tomologist. Others will require the additional study of another season, 
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and the succeeding report will contain accounts of the obsenrations. 
Insects injurious to agriculture are constantly making their appearance 
either through importation or by the sudden acquisition of destmctiye 
habits by species before considered innoxious ; hence this branch of study 
requires of the division much time and attention. 

The correspondence of this division has increased greatly during the 
past six months, and it is entirely beyond the power of the clerical force 
of the division to give that prompt attention to inquiries upon the sub- 
ject of insects injurious to agriculture that come from all parts of the 
country. 

During the latter part of last winter, twenty ounces of imported silk- 
worm eggs, the majority from Japan, and the rest purchased from relia- 
ble French dealers, were distributed among some fifty persons desirous 
of commencing silk culture. The reports so far received seem to dem- 
onstrate, beyond a doubt, the possibility of the successful culture of 
silk in almost every part of the country. Unskilled persons have, with 
the help and advice of the department, in nearly every instance brought 
a large proportion of the worms successfully to the spinning point. 

Experiments conducted during April, May, and June, 1879, confirm 
the opinion that Osage orange is but little inferior to Morus mulficaulis 
as silk- worm food ; and the demonstration of this fact necessarily en- 
larges the possibilities of the industry La this country. 

A correspondent writing from Bengal, India, and who has served an 
apprenticeship at silk raising in that country, with an additional experi- 
ence of five years in the business, makes a proposition to the depart- 
ment to transport and acclimate the ^'Tusser'^ silk worm in the proper 
latitudes of this country, to the extent of one thousand pounds of co- 
coons, at a cost of about $550,000. This species of worm is indigenous 
to the province of Assam, in Bengal, where the British Goyernment is 
giving much attention to silk culture, and is of a hardy nature and a 
most prolific spinner. The writer says: "If America can only secure 
to herself a fair start now in the ^Tusser^ industry, she will add vastly 
by it to her manufacturing revenues.'' If furnished the moans of natu- 
ralizing his favorite " Tusser " worm in America, he thinks success is cer- 
tain. He adds, "With the Tusser worm fairly fixed in your vast conti- 
nent, you might snap your fingers at all the silk-producing countries in 
the world.'' 

While I cannot recommend the beginning of operations on so large a 
scale, the above is cited to give an idea of what persons of intelligence 
and experience in other countries are doing in silk culture, and would 
do to establish it here if encouraged. And it is believed this great in- 
dustry may, by careful procedure, be gradually and economically es- 
tablished in many portions of the United States, with vast benefit to the 
inhabitants. 

An entire reorganization of the entomological collection has been 
begun. A supply of uew cases has been procured, and the collection is 
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being put into such form as shall best insure its preservation and access, 
ibility. 

Whenever, duUng the year, word h^;S been received of any insect 
irruption of particular interest, an assistant has been sent to the spot to 
make observations, or a local observer has been employed, to insure a 
thorough investigation of causes and a more intelligent suggestion of 
remedies. 

In addition to the usual work of the Entomological Division during the 
next season, a series of experiments will be instituted for the purpose of 
utilizing the knowledge obtained in applying remedies of various kinds. 
The results, with aU known facts, will be collated into an accessible form 
for general distribution. This will be a work of considerable magnitude 5 
but it is one which, if well done, will prove of the greatest benefit. 

At present, what is known about remedies is scattered through the 
great number of published volumes and agricultural periodicals. Much 
of it is doubtless valuable, and much is worthless. , It is proposed to 
criticaUy try, so far as is possible, aU of the more important remedies, 
and to publish in compact form the results. 

The habits of and remedies for insects injurious to the orange wiU be 
made a special study. The numerous communications received from 
orange-growers in California and Florida upon this point during the past 
year have revealed the fact that here is an almost unexplored field to 
the economic entomologist, and that it is of the greatest importance that 
some earnest and intelligent work, backed by sufficient means, should 
be done in this direction at once. 

It is designed to resume and continue upon a large scale the biological 
collection begun in 1876 and discontinued since then, which shall iQus- 
trate, when completed, the natural history and habits of all of the inju- 
rious insects of the United States; and also to make smaU biological 
collections, illustrating our more common injurious insects, for distribu- 
tion to the agricultural colleges throughout the country, so far as the 
appropriations will adinit. 

The division has never been better prepared to do efficient work than 
at present 5 but several assistants and an additional clerical force are 
necessary to meet promptly the increased demands for information. 

STATISTICAL DIVISION. 

The arduous work of this division has been most vigorously prose- 
cuted by the smaU force now at its disposal. 

As will be observed by reference to the detailed report of the statisti- 
cian, it has a very large and rapidly increasing correspondence, both 
foreign and domestic. 

The number of correspondents ivS now considerably in excess of four 
thousand. They have been selected with an eye to their intelligence, 
experience, and general fitness for the duties which devolve upon them. 
Most of their communications consist of replies to queries propounded 
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by the department. These are first verified by the statistician by com- 
parison with the most reliable data attainable from other sources, then 
classified and arranged in the tabulated form which the numerous ac- 
companying tables present. Those relating to the growing crops are 
first compiled for issue in the Monthly Bulletin of the department. 
Tliis is prepared by this division and widely disseminated through the 
mails and through the daily and weekly press, which are furnished with 
early copies. These crop reports, and, indeed, all the statistics of 
this department have become necessary not only to the producing agri- 
culturists, but also to the middlemen and consumers, and under the 
untiring and careful supervision of the statistician and his painstaking 
assistants, are becoming imted for that accuracy which should charac- 
terize all statistical work. The labor involved is not only arduous, but 
of an intricate character. It requires discretion, judgment, and expe- 
rience. It cannot be intelligently performed by novices, nor will it do to 
intrust it to those of careless or negligent habits, because slight errors 
in the calculations might i)rove injurious to some of the most important 
interests in the country. A liberal increase in the force of this division 
is very desirable. Each addition to the list of correspondents adds to 
the labor of this division a v* 1 also augments the value of the crop reports 
in accaracy and reliability. 

The frequent appUcatioii:^ made to the department for statistical in- 
formation by agents of foreign governments, by merchants, and by 
members of Congress, have all been promptly met in a satisfactory 
manner by the facts and figures collected and recorded. 

The collection and tabulation of such statistics of European produc- 
tion as bear on our own markets have been made a subject of special 
care. The contrast presented as illustrated by these interesting and 
instaructive tables will well repay the study necessary to digest the infor- 
mation conveyed. 

Investigations regarding the " wages of labor and the "value of farm 
lands" have been instituted and considerable progress made in their 
prosecution f but, o^nng to pressure of other duties and inadequacy of 
force, the work was necessarily suspended during several months. 

As the value of farm lands is largely dependent on the price of labor 
for their productive cultivation, the average wages of labor becomes an 
important factor in successful agriculture as well as in the present and 
prospective moniey value of farms. It is clear th at the taxes on an un- 
productive farm would soon consume its value. As production is im- 
possible without labor, the cost of the latter becomes a vital x)oint with 
the agriculturist. It will be possible to pursue these interesting inves- 
tigations in a more thorough manner, and lay the results before the 
country in such a way as wiU, it is believed, be productive of many ben- 
efits, if the bill entitled "A bill to encourage inter-State migration,'- in- 
troduced by Hon* W. F. Sapp, of Iowa, at the second session of tJie 
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Forty-:^tli Congress, and which, so far as known, was warmly approved 
of by members of Congress, shall become a law. 

"The report of crops for the year presents the same gratifying asi>ects 
as that of last year. Although the yield per acre in some instances is 
below that of 1878, the increase of area more than compensates for the 
declining average. As a whole, the wheat crop of the country is un- 
precedented in yield, being within a smaU fraction of fourteen bushels 
to the acre. The increase in area, some 2.3 per cent., is not so large as 
that reported last year. In the great wheat-growing States of the 
Northwest the same climatic influences that were so detiimental in 1878 
were again felt this year, and the yield per acre in these States the 
present year shows little variation from that of its predecessor; while 
in the States contiguous to and bordering upon the Ohio Eiver, but in 
which winter-sown wheat prevails, there was an extraordinary product. 
In the State of Indiana the yield was increased from sixteei^ bushels 
per acre to twenty and three-tenths. In fact, the crop in all the coun- 
try was above the average, except in Texas and Kansas. California had 
a good crop, but not as large as in 1878. The acreage of corn was in- 
creased this year about three per cent. Drought in the South Atlantic 
and Gulf States was detrimental, but in those States bordering on the ^ 
Ohio and Mississippi Eivers the season was favorable, and tiie yield 
was very large. The total product of corn in 1879 is some two hundred 
million bushels more than in 1878. This result is remarkable, as it is the 
fifth consecutive year of abundant crops. - 

The cotton crop, which is so important in its bearing on the prosperity 
of the country, because it furnishes one of the chief articles of foreign 
export, shows a slight decline from the yield of last year. As compared 
with 1878, which was the year of the largest production, the deficit will be, 
in round numbers, 290,000 bales. 

In the product of other important crops there is no material change, 
except that the short yield of potatoes in 1878 is replaced this year with 
a full crop. Full details of the aggregate production of each of the 
principal crops, together with area planted and the estimated value of 
the same, will be found in the statistician's annual report. 

His tables afford much general information useful to the thoughtful 
farmer in the handling and marketing of his crops. The average-price 
table, showing the difference in value between the market nearest his 
fai^m and in New York, Philadelphia, Baltimore, and Boston, acquaints 
him with the average cost of transportation, insurance, and commission 
from the point of production to that of consumption. The wages table 
is vhry instructive. It shows that ordinary farm-labor commands most 
in Kew England, where education is universal, and the laborers are 
consequently intelligent. This advance may be considered a premium 
on intelligence. In the South and West, while farm-labor is lowftr, 
being generally uneducated, that of the intelligent mechanic is consid- 
erably higher than it is in IS'ew England. This again may be considered 
2 AO 
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a premium on educated labor where that commodity is scarce. 'A care- 
ful examination of the wage-tables and of the price-list of breadstuffs and 
provisions in the different sections of the country will enable laborers to 
determine where toil is best rewarded, after deducting the cost of sub- 
sistence. 



The following inquiries concerning the botanical collection of this de- 
partment are sometimes made: What are they! What are their uses! 



The botanical collections consist of prepared sjiecimens intended to 
represent every species of plant, shrub, or tree growing in the United 
States, and to some extent, also, the vegetable productions of other 
countries. They include also definite and authentic specimens of our 
forest woods and the more important fruits, cones, and seeds. The 
foundation of this herbarium was laid by the numerous collections made 
at different times by the government expeditions, as the expedition to 
Japan under Commodore Perry; the iNorth and South Pacific exploring 
expeditions, Commodore Wilkes' expedition, the Mexican boundary sur- . 
vey, and the Pacifie EaUroad surveys. 

The botanical collections made by most of these expeditions, after being 
properly investigated and described by those distinguished American 
botanists. Doctors Torry and Gray, were deposited with the Smithsonian 
Institution until the year 1869, when an arrangement was made between 
the Secretary of that Institution and the Commissioner of Agriculture 
by which the botanical collections were transferred to the Department 
of Agriculture, and committed to the care of a properly-qualified bot- 
anist connected with the department. 

This arrangement was entered into for two purposes : first, the Agri- 
cultural Department needed the services of a botanist to give attention 
to critical questions which were continually arising as to the nature and 
qualities of certain plants which attracted the attention of agricultur- 
ists in various parts of the country ; and, secondly, the large and im- 
portant botanical collections of the Smithsonian Institution could not 
be made practically useftd without the employment for a number of 
years of a competent botanist to arrange and classify them, and make 
them available for purposes of study and reference. The opportunity 
thus presented itself of uniting the practical wants of the Department 
of Agriculture with the interests of science and education as repre 
sented by the Smithsonian Institution. 

Since the transfer above mentioned large additions have been nlade 
by the recent government surveys, by some purchases, and by some 
exchanges with foreign governments. The herbarium has been trans- 
ferred to more commodious rooms, and many new cases have been pro- 
vided, so th%t all the specimens are easy of access and measurably well 
displayed, f \ 
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And what are their needs f 
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This collection, like all museum collections, has an educartional char- 
acter. The rooms of this division are visited by thousands of persons, 
who have the opportunity of examining the vegetable productions of the 
country, and to some extent comparing them with those of other coun- 
tries. Yery few of these visitors wiH fail to gather some items of infor- 
mation which will be a source of pleasure and instruction to them, will 
be diffused by them, and thus have a beneficial influence on the popular 
intelligence. 

The department receives from foreign nations by way of exchange and 
otherwise many valuable specimens of woods and planls, which are ar- 
ranged, verified, and classified by the botanist of this division ; duplicates 
are distributed to State agricultural colleges and other institutions of 
learning, not only of these, but also of American forest woods. These 
distributions have been highly appreciated, and are useful in promoting 
the higher education which is demanded by the times for intelligent 
agriculture. 

This botanical collection has also a special scientific value. It is the 

icustom of aU enlightened countries to coUect at government centers 
•specimens of the productions of the country, both for practical purposes 
iand for the promotion of scientific knowledge. These museums and her- 
bariums bring together a vast mass of material which men of science in- 
vestigate and classify, and add to the stock of human knowledge. 

Though much of this knowledge may be technical, and useful chiefly 
to specialists, it is necessary to the full development of those sciences 
/Which have so greatly advanced the culture and prosperity of mankind. 
It is hardly necessary to say that it is the duty of the government to 
advance the interests of education and science; and assuredly there is 
no other department of the government where botanical science can be 
more appropriately fostered and cared for than the Department of Agri- 
culture. Here is the place where ioformation respecting every vegetable 
production of our vast country should be obtainable. Among the thou- 
sands of visitors to the national capital are those who are interested in 
education and science, who wiU gladly avail themselves of the opportu- 
nity here offered to examine the productions of the entire country and 
foreign states. 

Although much of the botanical material is special and scientific, it 
should not be forgotten that it is the special knowledge of the botanist / 
which enables him to make those critical determinations respecting 
species, and respecting the nature, properties, and value of the plants, 
some of which are supposed to have valuable medicinal properties, some 
which demand investigation on account of their injurious or poisonous 
qualities, others for their economic value as fibers, cordage, or food, 
and still another large series of inquiries respecting the native grasses 
of different parts of the country and their respective worth for cultiva- 
tion by the farmer and stock-raiser. f 
^ During the last four or five years there have been no Wotanical col 
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lectors on the government surveys, and consequently our most important 
means of acquiring knowledge of the vegetation of the Western Terri- 
tories has been cut off. As has been stated, in this department full and 
complete information should be obtainable respecting the vegetable 
productions of all parts of our country. As explorations are pushed 
forward into remote sections, and new portions of our territory are 
brought under the influence of civilization and cultivation, new plants 
are discovered, and this division should have the means of keeping fiilly 
up with the progress of discovery, if not of itself extending these dis- 
coveries. 

There are certain portions of our country, notably Oregon and Wash- 
ington Territories, regarding the vegetation of which this division is 
very deficient as to information and specimens, and means are very 
much needed to place a good botanical collector in the field in these 
regions in order to supply these defects. We have mentioned the dis- 
tribution of wood and botanical specimens which have been made by 
this division. There is a large field in this direction in which this divis- 
ion could greatly facilitate the advancement of intelligent agriculture. 
The young men who are now being educated in our Agricultural Col- 
leges should have some knowledge of the prominent vegetable produc- 
tions of the different parts of the world, and this knowledge can be best 
and most easily obtained by inspection and study of the objects them- 
selves as they are presented in the museum and herbarium, and thia 
department should have means at command to aid these institutions in 
this higher agricultural education. Very few young men in our north- 
em colleges are acquainted with the cotton-plant, rice, or sugar-cane, 
even as they should be represented in museum specimens. 

This department should be made a center of difliision for these and 
other objects of agricultural or economic interest. 

It is not necessary to go into details respecting our immense forest 
wealth, in its variety of 400 species of forest trees, nor to a considera- 
tion of the wants of a system of forest conservation, but we may say 
that this subject properly comes within the domain of this department, 
and that both scientific and practical talent should be employed in its 
management. 

A very creditable beginning has been made in our grounds toward 
an arboretum, in which should be presented in a Living state specimens 
of all the trees and shrubs of this country which can be grown in this 
climate. But the enlargement of this arboretum has been suspended 
for several years on account of a want of means to provide the very 
small necessary outlay. The wants and interests of the arboretum 
'could be greatly promoted if this division could keep in the field one or 
more intelligent and capable botanical collectors, who would be able to 
obtain and send forward specimens of trees, shrubs, seeds, and uits, 
so that here at the national capital there might be a full representa- 
tion of the vegetable productions of our countiy. 
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MICROSCOPXST. 

In addition to answering the numerous correspondents, both in this 
country and in Europe, the mieroscopist has during the past year made 
a number of original investigations in relation to the best methods of 
destroying insects and cryptogamic plants which prey on vegetation. 

He has also made microscopic examinations for the different divisions 
of the department. An illustrated paper on the subject of edible mush- 
rooms found growing in great abundance in the United States has been 
prepared, and will be published the coming year if funds for that pur- 
pose can be obtained. A number of microscopic specimens of morbid 
tissues for photographic iQustrations accompanying the report on the 
diseases of domesticated animals were also prepared by the mieroscopist. 

He has also made investigations relating to the fungus of cotton bolls, 
measurements of starch granules of sago, causes relating to sweet- 
potato rot, yellows of the peach, of the fiingus known as Rasotera lacerataj 
found growing on the leaves of the Russian apple-trees in the depart- 
ment grounds, &c. 

SEED DISTRIBUTION. 

Resolutions of granges and other agricultural organizations, letters 
from all parts of the country, favorable comments of newspaper editor^-, 
and last, but not least, the hearty indorsement of very many .member v 
of Congress to whom seed distribution had become an onerous burden, 
leaving them little time to give to their duties as legislators, and prov^ 
ing an endless source of annoyance and loss of popularity, indorse thf*/ 
action of the department in the matter of distribution of seeds according 
to the law, which directs the Commissioner of Agriculture to distribute 
seeds to agriculturists. 

Through the four thousand regular correspondents and through in- 
formation obtained from other citizens of the different counties, as well 
as from the prize lists and reports of county and State fairs, lists of the 
best farmers, numbering at the present time from ten to twenty in each 
county, regardless of political faith or anything else but their standing 
as farmers, have been obtained and entered on our books, and to some 
of these individuals, as well as to the agricultural societies in those 
counties, new and valuable seeds adapted to the localities are sent for 
experimental purposes. 

While the limited amount appropriated for the purchase and distri- 
bution of seeds will not suffice for distribution to aJl the farmers on our 
books during any one year, yet something new will be sent to each 
county in the United States, and with diligence on the part of the re- 
cipient to cultivate and save seed and distiibut^^ among neighbors, any 
new or improved variety of grain or roots can soon be spread over 
any given county. The advantages arising from the introduction of 
improved varieties of seed are better understood by considering the effect 
in the increased production per acre. The area cultivated in wheat in 
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the United States aggregates in round numbers thirty-five million acres 
An increase of one bushel per acre would give an addition of thirty-five 
million bushels of wheat to the crop/ This is equivalent to $35,000,000. 
Taking the past six years as a basis of calculations, the increased pro- 
duction per acre averages 1.2 bushels per acre for the last two years, 
being equivalent to a gain of $54,220,929 per annum in that time. The 
number of acres annually in oats in the United States during the past six 
years averages 11,987,626 acres. The increased production per acre by 
the introduction of the " Excelsior White Schoenen" oats some years 
since was some 2.5 bushels per acre, and a like increase is reported 
from the distribution of the " Board of Trade'' oats in the northern 
and the " Eust Proof" in the southern part of the country during the 
last two years. At the same time the acreage was augmented one 
and a half million acres. But the average increased yield fairly at- 
tributable in like period to improved varities of seed would amount to 
forty million bushels, worth $15,000,000. Such substantial advantages 
speak so eloquently in behalf of proper seed distribution that further 
remarks would seem superfluous. 

The following tabular statement exhibits the quantity of seeds put up 
and distributed to each State during the past year, except the miscel- 
laneous column, in which it was found impracticable to designate the 
State. It is proper to say, however, .that the system of keeping the 
seed accounts has been so changed as to show hereafter the destination 
of all the seeds distributed. It will be seen that a marked improve- 
ment has been made over former years, the number of packages having 
been increased by nearly half a million Over that of the preceding year. 



Tabular $tatement showing the quantity and Jcind of seeds issued from the Seed Division, 
Department of Agriculturej unde/i' the general appropriation act, from July 1, 1878, to 
June 30, 1879, inclusive. 



Kinds of seeds sent. 



Items. 

Yegetable-seed .... 

Flower-seed 

Tobacco-seed 

?piam poppy 
ree seed 

Herbs 

Borage 

Field seeds. 

Wheat 

Oats 

Barley ....... 

Bye 

Backwheat 

Field com 

Potatoes 

Artichoke 

Sugar-beet 

Sorghum 

Grass-seed 

CloTer-seed , 



Packages. 



Packages 
'.!!do 

...do 

...do 

...do..... 
...do 

Quarts... 

. . . do 

...do 

...do 

...do 

...do 

...do ..... 

...do 

...do 

...do 

...do 

...do 



=•3 

P o S 



Papers. 

336, 240 
39, 774 
19, 358 
31 
460 
678 
26 



5, 853 
3, 085 
1,479 

258 
47 

660 
1,437 
1, 197 



Agricultural so- 
cieties. 


Statistical cor- 
respondents. 


Granges. 


Special farmers. 


Papers. 
27, 260 


Papers, 
115, 265 
40 


Papers. 
404, 000 


Papers, 
241, 360 






11,918 








50 






















5, 792 


13, 324 
5, 872 
428 


66 

1, 424 


25, 246 
14, 120 


96 




















720 
1, 022 


3, 416 
1, 623 


488 
3, 259 


4,244 
3, 821 
314 






30 
20 








........ 







Papers. 
146, 247 
31, 466 
5, 397 
136 
13, 450 
351 



10, 258 
8, 494 
1, 276 
403 
505 
1,401 
2, 693 
704 
427 
8, 656 
1,293 
1,016 



Total 
amounts* 



1, 270, 372 
71, 280 
36, 673 
167 
13, 960 
1, 029 
35 



60, 473 
31, 631 
4,690 
661 
552 
2, 061 
12, 998 
11, 628 
817 
10, 810 
2, 041 
1,121 
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Tabular statement showing the qnantily and kind of seed issued, ^c— Continued. 



Kinds of seeds sent. 


Varieties. 


Packages. 


By request of j 
Senators and \ 
members. ! 


Agricnltural so- 
cieties. 


Statistical cor- 
respondents. 1 


Granges. 


Special farmers. 


Miscellaneous 
applicants. 


Total 
amounts. 


Field Continued. 


2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 


Quarts 

...do 


Papers. 

253 
119 
212 
6 
7 

63 
46 


Papers. 


Papers. 


Papers. 


Papers. 


Papers. 
1 155 
'486 
358 
6 
33 
596 
158 
104 
2 

8a 

21 

713 
18 
81 
93 


1,408 
3,979 
2,54& 
12 
40 
058 
960 
104 
2 
103 
105 

2,195 
195 
SI 
95 






2, 288 
1,978 




1,086 










...do 










...do 








299 




...do 




762 




















Roots 


20 
84 

110 
15 












Baskets. .. 

Qnarts 

.. .do 










TextUei. 




1,372 
162 


























Papers 


2 




















414, 550 


34,940 


146,530 


409, 280 


302, 408 


238,030 


1^545^739 









TSTEBINABY DIVISION — ^DISEASES OF DOMESTICATED ANIMALS. 



Investigation of the diseases of domesticated animals instituted and 
conducted under the direction of the department has not been entirely 
confined to diseases of a purely infectious and contagious character, but 
embraced others of a well-known malignant and fatal nature. While 
the facts and information elicited are of the most interesting and import- 
ant character, much yet remains to be positively determined before the 
work can be regarded as complete. The most valuable point thus far 
settled is that the disease so long known throughout the entire length 
and breadth of the country as "hog cholera" is a disease accompanied 
by few choleraic symptoms, is a purely infectious and contagious malady, 
and is coinmunicated &om one animal to another as all such diseases are, 
either by inoculation or by contact. This being the case, notwithstand- 
ing no remedies have as yet been discovered, the annual losses resulting 
from the malady among this class of animals will be greatly lessened by 
the measures taken by farmers and stock-raisers to prevent the commu- 
nication of the disease from affected to healthy herds. Indeed, the good 
results of this investigation have akeady been felt in a marked degree, 
as the correspondents of the department report a great diminution of the 
disease during the past summer as compared with previous years. 

In most cases this is attributable to better care of the animals, and to 
such precautionary and preventive measures as have been advised by 
those who have had charge of this investigation. In no respect has 
the fatal and destructive character of the disease changed, but it has 
been less widespread and general than in former years. It is confidently 
hoped that the experiments now being conducted under the direction of 
the department, and which are in charge of able veterinary surgeons, 
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will result in the discovery of either a remedy for this terribly devas- 
tating disease, or establish such measures of a sanitary and preventive 
character as will confine it to very limited localities. The disease has 
proved more destructive than any malady heretofore known to this or 
to any other class of domesticated animals in this or any other country. 
It has prevailed in the United' States for nearly a quarter of a century, 
and while, perhaps, it has not increased in fatality, the losses occasioned 
through its instrumentality have increased in a like ratio with the in- 
creased number of animals produced, until the aggregate now annually 
reaches many millions of dollars. Careful returns from the correspond- 
ents of the department show these losses to be at present from $15,000,000 
to $20,000,000 annually. It is, therefore, not unusual to receive intelli- 
gence from some of the large hog-growing localities in the West that the 
losses in single counties will reach the large sum of from $50,000 to 
$80,000, and in some instances as high as $150,000 in one season 
through the devastating operations of this -disease. Neither is it a 
rare occurrence to be informed of the loss of an entire herd of thrifty 
and apparently healthy hogs within thirty days after the malady has 
made its appearance among them. The returns of the Statistical Divis- 
ion of this department show the number of hogs produced last year at 
upw;ard of 32,000,000 head. This number is greatly in excess of any 
other class of meat-producing animals reared in this country, and 
shows the great necessity for the discovery of measures looking to 
their protection from disease. Millions of dollars are involved in this 
trade, but it is not alone the heavy losses annually sustained by our 
farmers that should claim our attention in a consideration of the 
subject. The fact of the existence of a terribly destructive disease 
among the swine of this country has already reached many European 
markets, and our salt and smoked meats have been prohibited entry 
and sale at ports where the business has heretofore been remunera- 
tive. While it has not been shown that the disease known as swine- 
plague can be communicated to man, at least in a fatal type, yet no 
diseased animal is fit for food, and it is a notorious fact that many 
entire herds of swine are slaughtered as soon as the disease is discov- 
ered to have made its appearance among them, and their meat placed 
upon the market for sale and ultimate consumption. 

Equally alarming, and, unless effectual measures are at once adopted 
to stay its further progress, equally disastrous to the material interests 
of the country must inevitably prove the disease Imown as pleuro-pneu- 
monia among cattle. In the early history of my management of the 
affairs of this department I caUed the attention both of the public and 
of Congress to the fact of the existence of this dreaded and destructive 
contagious disease in several of the Eastern seaboard States, and ex- 
pressed the fear that it might be speedily transported to the great cattle 
ranges of the West, where, when once located, it would be found impos- 
sible to eradicate it. The agitation of the subject was continued until 
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86T^1 of the States where the disease foitud prevailing inaugurated 
measures for its suppression. TJieir efforts were but partially success- 
ful, the failure being attributable alike to the insufficiency of the appro- 
priation made for the purpose and a proper concert of action a mong the 
States iramediately Interested. Upon investigation, the disease was 
found prevailing, principally among dairy cattle, in the States of Con- 
necticut, Eastern New York, New Jersey, Pennsylvania, Delaware, 
Maryland, the District of Columbia, and Virginia. 

In New York City and vicinity the disease was foufid to prevail to a 
most alarming extent, and the legislature of that State at once adopted 
measures providing for its speedy suppression. A corps of able veteri- 
nary surgeons were employed, who commenced their work with an 
energy that gave promise of a speedy suppression of the disease by the 
safest and only effectual method, L by the condemnation and imme- 
diate slaughter of all animals suffering with or infected by the malady. 
A large number of animals were condemned and slaughtered, but it was 
soon found that the appropriation made for this purpose was insuffi- 
cient, and the work had eventually to be suspended for the want of 
means to carry it forward. 

This was much to be regretted, for, however carefully precautionary 
measures may be observed, until a further appropriation can be made it 
wiU be found almost impossible to confine the disease to the limits it 
occupied when the work was thus summarily suspended. 

Partial efforts for the suppression of the malady were also made by 
the States of New Jersey and Pennsylvania, and possibly one or two 
more of the infected States, but these efforts were not prosecuted with 
that energy and determination that characterized the work inaugurated 
by the authorities of the State of New York. Where the work of sup- 
pressing diseases of this character is undertaken by the States sepa- 
rately and individually many difficulties will be encountered, and some 
of them will be found almost impossible to surmount or overcome. Un- 
less there is perfect concert of action and entire harmony of purpose on 
the part of all the States interested, but little good can or will be accom- 
plished in the end. The authorities of New York, by wise and energetic 
efforts and the expenditure of large sums of money, may extirpate the 
disease within its own borders, but so long as it is allowed to exist in 
contiguous States it is liable any day to be carried again over the bor- 
ders and into the herds from which it has just been eradicated. 

aAEDEN AND GEOUTJDS. 

The chief object of the garden of this department is the propagation 
and development of plants that are likely to prove of general utility. 

The area devoted to this purpose is entirely inadequate. 

The department cannot do justice to itself or the country until exper- 
imental grounds here and in different sections of the country are placed 
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at its disposal. There are many semi-tropical productions of great com- 
mercial value, which can now only be treated in a limited way as tender 
hot-house plants, which they practically are in this latitude, and are 
consequently placed under conditions for propagation, which not only 
limit their quantity but depreciate their value. 

There is pressing necessity for increased facilities for cultural experi- 
ment to test the practicable cultivation of such plants as the olive, tam- 
arind, banana, pineapple, coffee, tea, theobroma or chocolate, orange, 
especially the bergamot or otto yielding plants, ginger, pepper, cinchona, 
and many others of commercial value. There are sections of the country 
whose climate will admit of the propagation of these plants in the open 
air, in which the cost of production may be put to a practical test. In 
the absence of means to provide these facilities, the department finds it 
impossible to fully discharge the primary duties with which it is charged 
in the act establishing it, viz., "to test by cultivation the value of such 
seeds and plants as may require such tests, to propagate such as maybe 
worthy of propagation, and to distribute them among agriculturists.'' 

Time and again it has been asserted that coffee was found growing 
wild in Florida, but an examination of the bush and berries sent the 
botanist of the department has resulted thus far in disproving the asser- 
tion. 

I have, however, within the past few days been informed by Ex-Gov- 
ernor Gleason that he himself had seen coffee growing wild on Cape Bis- 
cayne, that he had picked the berries, and that a grant of land had been 
made to a company to induce them to plant coffee on the peninsula. 

The reason does not appear why this enterprise was abandoned, but 
abandoned it was long years since, and the record and memory of the 
attempt have been almost forgotten. 

Accurate botanic information will now soon be obtained, and if coffee 
is growing on Cape Biscayne the fact will be established. 

COPFEE. ' 

Whether there is any part of the United States in which coffee can 
be cultivated has been a question discussed for years and Wtil recently 
undecided. A practical solution of this question has at last been reached 
by Mrs. Julia Atzeroth, of Braiden Town, Manatee County, Florida, who 
has sent to the department a branch of coffee grown in the open air in 
her garden. In her letter accompanying the coffee, she says : 

Gen. W. G. Le Due, 

Commissioner, Washington, D. C : 
Dear Sir : Yours of tbe 20th of last month arrived safe, and I can assure you I felt 
greatly honored to find that you appreciate my experiment in growing coffee, and 
that mine should be the only coffee in the United States. I feel sure it can be suc- 
eessfuUy grown further south where frost never comes, and there is an abundance of 

\ 
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land and soil suited to its growth. My trees aro now attracting cousidcrable atten- 
tion. Many persons come to see them and ask for seed. 

I have given some seed and I will try to encourage its cultivation, to improve the 
country thereby. That is why I tried it, and now I feel satisfied it will he a success, 
if fairly tried. I came to this State some thirty years ago, and am one of the first 
settlers in Manatee. I would like to see you and tell you my experience in Florida. 
I would not exchange my home for any other State I know of. Florida needs nothing 
but energy and industry to make its people independent. 

The department has supplied Mrs. Atzeroth with a number of young 
trees with which to enlarge her experiment, and also furnish other per- 
sons in the same locality and farther south with plants which should, if 
carefully planted and successfully cultivated, bear coffee within five 
years. 

It is something to know that a lodgment has been effected on the 
coast of Florida, and though four trees, so far, are known to have been 
successfally grown and fruited, yet whether the coffee will ripen thor- 
oughly and prove as profitable here as it has in other countries is yet 
to be determined. 

TEA. 

The efforts of the department to introduce the culture and manufac- 
ture of tea have been steadily continued and with a fair prospect of ul- 
timate success. Of the 69,000 plants distributed last year, the reports 
indicate a loss of about one-half, owing to carelessness and failure to 
protect them from the hot summer sun ; but the applications of the far- 
mers are numerous and the distributions of the department during the 
fall of 1879 and spring of 1880 will be continued. 

The kaki, Spanish chestnuts, English walnuts, olives, camphor-trees, 
and other plants and vines distributed the past year are uniformly re- 
ported upon as thriving and doing well. 

There have been distributed from the garden during the past year, 
28,000 strawberry-plants, 9,748 grape-vines, 69,154 tea-plants, 13,921 
plants of orange, olive, fig, and semi-tropical fruits and plants of vari- 
ous kinds, 5,000 plants of Japan persimmons, 70,000 scions of Eussian 
apples. 

A letter from an intelligent correspondent, Mr. Weaver, of Bogota, 
South America, whose opportunities of observation have been ample, 
and whose opinions upon the cultivation of coffee and cinchona are en- 
titled to considerate attention, is produced in the appendix for the en- 
couragement of those who are inclined to help the department to make 
tl;igjnteresting experiment. 

The clerks and working force of the department, under the able direc- 
tion of the chief clerk, have accomplished an unusual amount of valu- 
able labor; but if the force of the department were doubled every 
year for the iidxt five years it could be employed with great profit to 
the country. 

The followi^ J table exhibits in a condensed form the appropriations 
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laade by Congress for this department, the disbursements and unex- 
pended balance for tlie fiscal year ending June 30, 1879: 



Salaries 

Collecting statistics 

Purchase and distribution of seeds 

Experimental garden 

Museum and faerbarium 

Furniture, cases, and repairs 

Library 

Laboratory 

Contingent expenses 

Postage 

Improvement of grounds , 

Printing and bincfino; 

Investigating the habits of insects, ice. 
Investigating the diseases of s^e, Sto. 
Erection of stable 



Amount 
appropriated. 



$66, 900 
10, 000 
75, 000 
7,000 
1,000 
4,000 
1, 000 
1, 500 
8, 000 
4,000 

a, 500 

11, 000 
10, 000 
10,000 
1,500 



Amount 
disbursed. 



$66, 900 00 
10, 000 00 
75, 000 00 

7, 000 00 
1, 000 00 
4,000 00 
1,000 00 
1, 500 00 

8, 000 00 
4,000 00 
6, 500 00 
6, 073 55 

10, 000 00 
10,000 00 
1, 500 GO 



Amonnt 
unexpended. 



4, 926 45 



For the purpose of comparison, the amounts appropriated for the 
various departments of the general government for the fiscal year end- 
ing June 30, 1879, is herewith appended: 



Object of appropTiation. 



Amonnt appro- 
priated. 



CongieBB 

Ezecutlye proper 

State Dep&rtment 

Troasnry Department 

War Department 

Navy Department 

Interior Department 

Post-Office Department . 
Department of Justice .... 
Department of Agriculture 

Total. 



101, 
7,134, 
167, 122, 
68,263, 
20,684, 
38,245, 
7,295, 
3,918, 
204, 



472 72 
064 00 
325 64 
213 75 
792 48 
492 83 
551 74 
389 98 
913 94 
900 00 



1319,257,117 08 



IMMEDIATE NECESSITIES OP THE DEPARTMENT. 

The immediate necessities of this department, beyond the appropria- 
tions usually made for its ordinary working, may be stated: 

1. A laboratory of proper size and fully equipped, to cost not less than 
$300,000, with a sufiScient appropriation to meet the expenses of the 
additional force that will be necessary to carry forward investigations 
on a larger scale than the present laboratory and appliances will permit 5 
and the further sum of $5,000, made available immediately, to pay for 
labor and material necessary in the pressing work of this division. . 

2. An experimental farm of 1,000 acres of ground, in the neighbor- 
hood of this city, and five experimental stations in different sections 
of the country, viz., one in California, one in the interior of the continent 
(to be devoted to the introduction and preservation of the best breeds 
of domesticated animals and to the domestication of some of the native 
wild animals of the country, among them the Buffalo), one in Texas, one 
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in Florida, and one in New York above the latitude of Albany. To in- 
augurate these farms a large sum will not be necessary, and after the 
first year the expense will be more than paid by the results of the culti- 
vation at each station. 

3. An increased appropriation for the gardens and grounds of the 
department, which embraces experimental cultivation and propagation 
of trees, plants, &c., for distribution. This appropriation should be in- 
creased to at least $15,000. 

4. An increased appropriation of $5,000 for obtaining new material, 
employing labor, and otherwise extending the benefits arising from the 
museum and botanical divisions of this department. 

5. A renewal of the appropriation of $10,000 for the examination of 
the diseases of domesticated animals. 

6. A renewal of the appropriation for continuing the investigation of 
the history and habits of insects injurious to agriculture. Ten thousand 
dollars at least should be annually expended in that direction by the 
department. 

7. An additional appropriation of $6,000 to continue the work on 
forestry. 

Permission and direction to occupy and plant on the government 
land on the Coteau d' Prairie, a forest conforming to the width of the 
coteau and extending the entire length of the elevated land from the 
northern end near Bigstone Lake toward the Iowa line. 

A re-establishment of the forest which once grew on this elevated 
land would increase the value of the government land far beyond the 
cost of planting, and can and would also afford an opportunity of as- 
certaining the meteorological and other beneficial changes that would 
probably take place in consequence of the establishment of so large a 
body of timber crossing the path of the severe storms that sometimes 
sweep with terrible energy and devastation across those naked plains. 
The lands are owned by the government, and they can be reserved from 
sale for this purpose. The experiment need not be an expensive one, 
iior can there be any doubt about the favorable result even as a profitable 
investment. 

The same thing should be done in the middle plains, commencing at 
the South Park and running southeast. With these two experimental 
forests many questions now discussed could be settled, and much knowl- 
edge of a most interesting and valuable character could be furnished 
to the people. 

A tract of country at the foot-hills, on the east and west side of the 
Rocky Mountains, usually considered an arid desert, and estimated to 
be equal to nearly one-fifth of the productive area of the United States, 
when irrigated, has been found to be astonishingly productive, especially 
for all the cereals that are commonly used for the support of human life. 

The inadequacy of the streams which run from tjie mountains into 
these plains and in-ig^ito the countiy, the excess of the population' of 
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the mines which demands more food than can be raised upon the lands 

that are irrigated from these streams, and the general welfare of that 
section requires that the government should take some active interest in 
ascertaining whether by artesian wells in different locations large areas 
of the country may not be profitably watered and made productive* 
The experiments recently made by the French engineers in the great 
deserts of Africa are well worthy of imitation in this country wherever 
it would seem practicable. As preliminary to more extended opera- 
tions, an appropriation of $50,000 to be immediately available should 
be made to examine with the drill the practicability of irrigation from' 
artesian wells. 

A building for the exhibition of working models of agricultural ma- 
chinery is a want long felt, and which would be of the highest interest 
and instruction to all persons visiting Washington from all parts of the 
United States and from foreign countries. Such a collection could be 
made, if thel)uilding was furnished by the government, with very little 
expense. Nearly every manufacturer of agricultural machinery would 
be glad to contribute a specimen of the tools or implements manufactured. 
This building should occupy the southwest corner of the grounds, and 
should be of sufficient extent to provide for some years in the future, and 
should form part of the permanent building which the department will 
necessarily require. 

In every county in the United States in which agricultural industries 
are pursued, this department has or aims to have a principal correspond- 
ent and four assistants. These should all be furnished with sets of in- 
struments for taking the temperature of the air, the soil, the pressure of 
the atmosphere, and the degree of moisture present in the atmosphere. 
As the work of these correspondents is given gratuitously, the govern- 
ment ought to supply the instruments necessary for making the observa- 
tions, and an appropriation for this purpose, and for furnishing record- 
books and other stationery, should be made. 

Very respectfully, your obedient servant, 

WM. G. Le duo, 
Commissioner of Agriculture, 

The President. 



APPENDIX. 



To the Hon. Wm. G. LeDuc, 

Ckmmissioner of AgrictUiur$f WmMngion, D. C; U, S, A,: 

Sir: I have noticed a. circular issued by the department seeking information in re- 
gard to coffee. As I have frequently passed through the cold-country coffee region in 
this neighborhood, and have made it a point to inform myself as to the particiSars oi 
the culture and habits of the plant, I take the liberty of writing you as follows : 

It is true that the coffee does not require a very hot climate. In fact, that which is 
raised in the colder regions is most highly esteemed and brings the highest price in 
the home and European markets. 

Its upward range is limited by the frost-line, as is that of the orange, plantain, and 
bamboo. ^ In a table compiled from Boussingault and Humboldt, the coffee appears aa 
the hardiest of these, enduring a temperature one degree colder than the orange, three 
colder than the plantain, and ffve colder than the bamboo. Local authorities assure 
me this is a mistake as regards the orange, which is more hardy than the coffee. An 
English writer fixes on the bamboo as a test, saying that wherever it grows the climate 
is suitable for coffee. There seems to be no doubt that the coffee will endure more 
cold than the bamboo, so that the latter fails to serve as an indication of the northern 
limit of the coffee. And for this reason, both the coffee and the orange will grow at a 
height so cold as to prevent their having fruit. But as the Southern summer has a 
genuine hot-country temperature, the coffee would bear, as the orange does, in the 
season, if it could be carried through the winter. 

This is the crucial point. Even in the plantations below the froat-line the coffee 
Buffers at times from an extraordinary visitation of frost, or from the cold produced 
by a hail-storm, and it is generally admitted that a frost will kill it. On the other hand, 
it is said to grow, in peculiar circumstances, above the frost-line. Here in Bogota, for 
instance (temperature 60° F,), it will grow, without bearing, in the open air about the 
houses, but it will not live out on the plain where there are frosts so heavy as to often 
kill the potato. This is merely an iUiistration of the fact, well understood in the North, 
that a frost, like a dew-fall, and unlike a freeze, can be guarded against by a slight 
covering — the shade of a tree or building often serving to protect the vegetation in its 
vicinity while that more exposed is blighted. Now it is deemed essential that the 
coffee-plant should be shaded. The usual plan is to plant the coffee and the plantain 
together, so that the latter by its rapid growth may furnish shade before the coffee 
needs it. Some prefer to plant, also, certain fruit-trees to take the place of the plan- 
tain at a later date. The excessive heat of the summer in the Gulf States would cer- 
tainly call for a liberal shading of the plantations. The question then arises as to 
whether the shade provided for summer would serve to protect the plants from 
frost in the winter. As I have no personal knowledge of the severity of the winter or 
of the character and habits of the trees available for this purpose, I cannot form even 
an opinion as to the probability of the success of the experiment. The question 
would still present itself whether it might not be feasible to protect the plants by 
keeping the ground wet, which is said to be sufficient to save the potatoes here, or by 
coverings of straw, or by smoldering fir^ raising clouds of smoke on exceptionally 
cold nights. I believe that the large profits of the coffee culture would warrant even 
these measures if they were found to serve tlie i^urpose. 

The best crops that I have seen have been on a rich black loam, too rocky to be 
worked with the plow, and on the slopes of ravines. It is said that the plant dies out 
in a few years on clay soil. But the Liberian plant is said to flourish on such soil. It 
belongs, however, to the very hottest of climates. I attribute the better condition of 
the plants on sloping ground to the fact of their being more shaded. If the shedding 
of water more readily has anything to do with it, that could be effected on lev5 
ground by proper drainage. It is generally held that the coffee will not flourish on 
wet ground, though the best plants I ever saw were within a few feet of an unfailing 
stream. 

The fact is that agri culture in tropical countries is done in such a slovenly manner; 
so few experiments are tried, and those few so carelessly ; there is such a lack of ac- 
curate observation and comparison of notes, as well as of enterprise and sound judg- 
ment, that it is difficult to arrive at broad and accurate generalizations on many of 

^31 
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these subjects. As a rule, each man attributes to tlie nature of the plant effects which 
arise &om the accidents of his location or treatment. 

As with all small fruits, the perfection of the coffee berry depends on a good supply 
of moisture. In the tropics the principal crops follow immediately after the close of 
the rainy seasons, and if the rains fail the crops are light, as the "berries di'y up and 
fall off without ripening. The heavy summer rains in the Southern States would 
probably come just at the right time. But I should not advise any one to put in cof- 
fee on a piece of ground that could not be irrigated, though it is often done. 

Practice varies in regard to the number of plants to the acre. After looking over a 
plantation, noting the plants in best condition, and making measurements, I deter- 
niined, to my own satisfaction, that the best way, in a cold country, at least, is to plant 
in rows fom" yards apart and two yards apart in the row. The branches interlock in 
the row (which some regard as necessary), and the distance between the rows allows 
of moving about for cultivating and gathering. By trimming, the foliage can be 
made as open or as crowded as may be deemed best, while the wider spaces between 
the rows allow of the extension of the branches in that direction if they should be 
crowded in the other. This gives about 600 plants to the acre. 

The yield is estimated sometimes as low as two pounds to the plant. But the same 
cultivator who gives me this figure says he is convinced that the increase of the yield 
indefinitely is only a question of improved cultivation. A more usual estimate is three 
pounds. A Scotchman in the neighborhood, who has brought more intelligence and 
care to the examination of the matter than any other cultivator here, claims to have 
plants under special cultivation that yield ten pounds each. This is about the figure 
claimed for the Liberian plant. No one could foretell what would be the resuR; of 
transferring the plant to a country where it would have but one bearing season, in- 
stead of two, as here ; but it is natural to suppose that it would exert itself with ex- 
ceptional vigor in that one season. In aU probability the more careful and jn^ciooB 
treatment that it would there receive would produce results even beyond those com- 
monly attained in this country. 

It is claimed that the Liberian plant, and })erhaps some others in the hot country, 
are in full bearing at three years of age. This is not true of the colder country, where 
they just begin to bear at three years, and attain their maturity at from five to seven 
years. Here is the chief expense of getting up a plantation. The first investment 
has. to lie unproductive, and the weeds have to be fought unceasingly through these 
years. When once the plants obtain their growth their shade keeps the weeds down 
almost without further attention. 

It is usual here to estimate the expense roughly as half the value of the coffee. 
That raised in this neighborhood was sold last year in Bogota or Honda at about 20 
cents per pound, and the planters counted that half clear; that is, they allowed 10 
cents a pound for expenses. The Scotchman above mentioned has satisfied himself 
that the cost of production is but 5 cents a pound. 

I conclude, then, that coffee can be raised successfully over a large part of California 
and in the Lower Colorado and Rio Grande Valleys, where inigatiou is practicable; 
that it is exceedingly doubtful whether it could be raised in the Gulf States; that 
there may be a possibility of this being accomplished through careful experiment and 
persistent effort, having a view to the discovery of a method of cultivation adapted 
to the climate or to the production of a hardier variety, as was done in Russia in the 
case of wheat ; that the importance of the matter, viewed in relation not only to the 
aggregate cost of importations into the United States, but considered also as one of the 
most profitable branches of agriculture, which it certainly is, would justify almost 
any outlay necessary to test the question systematically and thoroughly. 

There is another matter to which I beg leave to call the! attention of the depart- 
ment, and which is to my mind less doubtful and far more important. I refer to the 

CULTIVATION THE CINCHONA. 

It is well known that the plantations in India have surpassed the most sanguine ex- 
pectations of their founders. Some of the English papers have rci)orted the annual 
yield as reaching a value of $8,000 per acre. I consider this quite i)ossible, in view of 
the fact, which can be verified by reference to the trade reports, that the mossed barks 
bring as much as eight shillings a pound in the London market. 

Now, I have observed that the cinchona region heifihn just about where the coffee climate 
ends. In this country, as iu all South America, the cinchona has been exterminatled 
in all regions readily accessible, so that it is a matter of the greatest difficulty to ob- 
tain a sight of a growing tree. But in passing repeatedly through forests in Which 
it had once flourished I have been impressed with the conviction that similar condi- 
tions could be found in many parts of the Southern and Pacific States. 

The cinchona seeks the heights of tlub mourrtaius where it is .subject to fr<.^queut vis- 
itations of frost. I have said that at the altitude of {his city (8,650 feet, temperature 
&P F.) there are heavy frosts ; yet the cinchona cordifolia of this region grows nearly 
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a fhonsand feet above tliis elevation. Accordiug to Cross, tlic cinclioua region lias 
temperature varying from 60^ to 35*^ or o6'^. This ia all above tlie frost line, and ia 
Bubject to continued hail-storms in the riiiuy season, and even to Ireezing in the upper 
portions. One of the most valuable and most easily cultivated of all the varieties, 
I C. pitayensiSf was found by Dr. Weddel in a temperature varying from 60° to 30°. C, 
Bucdruha, tie prince of cinchonas, gi:ows in a ^varmer cUmatc, sometimes reaching to 
70° 

It is evident &om the above data that the cinchona region has a climate covering 
at least forty decrees of extreme variation, and that single v.arieties endure a varia- 
tion of about thirty. This is greater than the maximum variation at certain pointfi 
on the *acifio coast. It may be possible that elevated situations could be found near 
the coab in which these very grades of temperature are reproduced. It is true that 
on the a-coa«t the thermometer rises higher even than 70°, but it is yet to be shown 
whethe ^« cinchona cannot endure a northern summer of a few months' duration. 

Thai calculations of this nature are only approximate is shown by the fact that 
the cin uona region^ as described, includes the entire range of the oak and nearly that 
of the w^alaut. If one were to form a judgment as to the range of these two trees, 
bap'^d on observations here, he would have to conclude that they would flourish anly 
Iji temperature varying from fifty to seventy-live degrees, as that would take in 
their upper and lower Lines on the Andes. To teU one w^ho knew these trees only as 
V)uud here that they would survive a northern season of either summer or winter, would 
be to repeat the experience of those who tried to convince the King of Siam of the 
existence of ice. It remains to he discovered whether the endurance of the cinchona may not 
equal or nearly equiA that of the walnut, oaky willoiVj apple, peach, and wild cherry, all of 
which seek as mo and some a lower range on the Andes. 

I am unable to learn that the cinchona is found as far south as the twentieth parallel 
of latitude. Its extension north must have been limited, as Humboldt suggests, by 
the lowness of the mountain range of the isthmus. |But, whatever may be me cause 
of its limitation on the south, the English have sho\vn that it may be extended on 
the north by artificial means. The plantations in the Punjaub are above the thirtieth 
parallel ; that is to say, at the same latitude as the Gulf States, New Mexico, Arizona, 
and Southern California, It is true that the Himalaya Range protects the Punjaub, 
making it a true portion of the tropics. But as the plantations there are at some 
elevation above the sea-level, and as very nearly the natural conditions as to temper- 
ature do actually exist on the Pacific coast of the United States, there seems to be no 
antecedent improbability in the supposition that the culture may be extended further 
north. 

The cinchona seems to seek a dry soil, but a climate affording plenty of rain in cer- 
tain parts of the year. The coasts of Northern Cahfomia and Oregon would fulfill 
the conditions as to moisture ; the slopes of the mountains would probably furnish 
hiUy ground, very similar to that occupied by the tree in its native habitat ; while I 
believe that the temperature would a^it of its cultivation even north of the mouth 
of the Columbia. It is also uncertain as to how far any undue dryness of the atmos- 
phere may be overcome by irrigation. The surprising results already attained in the 
cultivation of the trees 'prepare us to expect further advances, and this may be one 
of them as naturally as anything else. 

It is well known that the ba&s produced under cultivation are much superior to 
the natural bark, as the process of mossing the tree causes a remarkable development 
of the alkaloids in which their virtue consists. Also that the cultivated trees are not 
destroyed. A strip is taken off reaching the length of the trunk and one-third of its 
circimiference. The wound is then dressed with straw matting and kept wet until 
the bark forms anew. The next year another strip is taken, and so on, indefinitely. 
I am told that the harvest begins when the tree is five years old^ but am not iu a 
position to verify the statement. 

I have calculated roughly, according to the prices of land and labor here, that a 
plantation of a hundred acres might be put in at less than a thousand dollars an acre, 
covering all outlay — or say fifteen hundred dollars to cover interest amd all contui- 
geucies. I do not see why it should cost more iu the States, as labor, if dearer, is pro- 
)iortionally better. Accurate estimates could probably be obtained from the f^nglish 
growers. 

To sum up the matter, I believe that, with a wise choice of sites and judicious treat- 
ment, together with a careful selection of tho proper varieties, the cinchona could be 
cultivated in many parts of the Pacific coast and probably in New Mexico ; that if 
irrigation can be made to supply the place of a naturally moist climate, the cultiva- 
tion can be carried into a large part of the Colorado Valley and Texas, as well as into 
Nor+hern Georgia and Alabama, and thence north along the southern slope of the 
Blue Ridge. I should not be surprised if the hardier varieties were found to grow 
even in Virginia and Colorado and in Arkansas, iu favored situations on the southern 
el<roes of tho Ozark Mountains. 

Thoroughly convinced, as I urn, that it is poasiblo to cultivate the cinchona in th« 
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United States, I venture to call the attention of the department to the matter as being 
one of the most important that can claim attention. The fact stares us in the face 
that the American supply of bark is becoming rapidly exhausted. Whole districts 
are devastated every year, hundreds of thousands of trees being destroyed, root and 
branch, while scarcely any effort is made to replace them. Inferior and even false 
barks that were formerly entirely overlooked, now form the exclusive production of 
some districts, while few places in these countries now remain un visited. The natural 
supply will soon be exhausted, and the East Indian plantations will then be the only 
source of supply for the commerce of the world. When that time comes, and it will 
come sooner than our people expect it, a general European or Asiatic war, or even a 
war of the United States with any foreign power, might completely cut off the supply 
of this drug, which is a, real necessity in many parts of the country. Even such an 
appalling disaster as the destruction of the India' iantations by the ravages of war 
is not without the range of possibility. 

Not only that ; even while the supply lasts it can never be too great. The bless- 
ings of this beneficent remedy should be placed and kept within the reach of the 
poorest in the land, and the government fulfills its highest mission when it provides 
by a wise foresight the means of holding in check the merciless destroyer that has 
driven a hundred armies from the field and fills with terror some of the fairest por- 
tions of the globe. 

WILLIS WEAVER. 

Bogota, Octolei' 18, 1879. 



REPORT OF THE CHEMIST. 



Sir: I have the honor to present the following report of work per- 
formed in the chemical division of the department since the 27th ef 
May, 1879 — the work accomplished previous to that period having been 
included in the annual report for 1878. 

The following is a summary of the work done : 

1. Analyses and assays of minerals and ores, including calcareous 
and phosphatic marls (152 in number). 

2. Analyses of mineral, spring, and well waters (6 in number). 

3. Analyses of soils (8 in number). 

4. Analyses of super-phosphates anl commercial fertilizers (20 in 
number). ' 

5. Analysis of rock-salt from Iberia Parish, Louisiana, 

6. Analyses of wines and liquors (13 in number). 

7. Analysis of paint. 

8. Analyses of butter and oleomargarine (5 in number). 

9. Analyses of poisons (6 in number). 

10. Analyses of sugar-beets (9 in number). 

11. Complete proximate analyses of grains, including corn, rice, wheat, 
sorghum, and doura-corn (24 in number). 

12. Complete proximate analyses of native grasses (52 in number). 

13. Complete proximate analj^ses of stalks, bagasse, and leaves of 
sorghum and maize (9 in number). 

14. Analyses for sucrose, glucose, and other solids in different varie- 
ties of sorghum, maize, pearl millet, sugar-cane, watermelon, &c. (232 
in number). 

15. Complete proximate analyses of medicinal and poisonous plants (7 
in number). 

16. Analyses of juices from sorghum, maize, and pearl millet (59 in 
number). 

17. Complete proximate analyses of green corn and coljs (4 in number). 

18. Complete proximate analyses of precipitates obtained in defecation 
of juices from sorghum (3 in number). 

19. Experiments in making alcohol from sorghum and corn-stalk 
molasses (5 in number). 

20. Analyses of baking-powders (2 in number). 

21. Analyses of coffee-berries, artificially colored (12 in number). 

22. Analyses of powders used in artificially coloring coffee (3 in 
number). 

23. Estimation of tannin in sumac. 

24. Analysis of ash of maize. 

25. Analysis of sorghum sugar. 

26. Analysis of lignite. 

27. Proximate analyses of hay (5 samples). 

28. Analysis of salts from evaporated lake water. Lake View, Oregon. 

29. Proximate analysis of tuckahoe. 

30. Effect of cooking upon cane-sugar. 

31. Analysis of fresco-efflorescence. 

32. Experiments in making sugar from four (4) varieties of sorghum, 
pearl millet, sweet corn, field corn-stalks, and watermelons (35 in all). 

35 
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EXPERIMENTS IN THE PRODUCTION OF SUOAR FROM SORGHUMS AND 

MAIZE. 

Duriug the past seasou there have been made several series of iuves- 
tigations for the purpose of determlDiug the develoiDment of sugar iu 
the juices of several varieties of sorghum, maize, and of pearl millet. 

These investigations appear to demonstrate that there exists little 
difference between the various kinds of sorghum as sugar-i)roducing 
plants 5 and, what is quite a surprising result, each of them is, at a cer- 
tain period of its development, nearly if not quite as rich in sugar as 
the very best of sugar-cane. It is a matter, also, of extreme practical 
importance that this maximum content of sugar is maintained for a long 
period, and affords sufficient time to work up a large crop. Another 
result of these investigations has been to satisfactorily explain the cause 
of repeated failure in the production of sugar during the past quarter 
of a century, and to give the assurance that in the future such failure 
need not attend this industry. For jthe purpose of makiu g clear the above 
points, the results obtained in the laboratory and. in out-of-door experi- 
ments are appended. 

The varieties of sorghum grown and subjected to continuous investi- 
gation during the season were Early Amber, White Liberian, Chinese, and 
Honduras, and Pearl Millet. Besides the above there were made very 
many examinations of other specimens of sorghums and corn-stalks ; 
all the results of which only conlirmed the general principle above 
stated, viz., the practical equality and great value of every variety of 
this plant. 

Of the following plates the first four represent varieties of sorghum 
grown during the past season on the gTOunds of the Department of 
Agriculture at Washington, and used in the experiments of the chemi- 
cal division as detailed in this report. The drawings were made by a 
gentleman employed in the department. The designations given them 
are somewhat diiferent from those current in some parts of the country, 
but are conformed to what are believed to be the most authoritative 
standards. 

Plate I represents the Early Amber Sorghum, the favorite variety with 
planters in Minnesota and the Northwest. What is now called the Min- 
nesota Early Amber cane is claimed as an improvement upon the Early 
Amber varieties grown formerly in differents parts of Minnesota, by 
Hon. Seth M. Kenny and Mr. C. F. Miller of that state. Acting on the 
theory that cane in a high latitude will degenerate if grown continuously 
from its own seed, these gentlemen selected the finest specimens of seed 
from their own crops and sent them to a southern latitude to be grown. 
The seed product of this southern growth was returned to . Minnesota. 
By this alternation of seed, and by other intelligent processes of culture 
they have succeeded in establishing a new and permanent variety, which 
they claim to be more productive in weight of cane and to contain a higher 
per cent, of saccharine matter than any other grown in that State. 
This claim needs to be substantiated by more careful and extended ob- 
servations before it can be said to be fully established. 

Messrs. Kenny and Miller describe the Early Amber cane as presenting 
"the characteristics of both sorgo and imphee." By sorgo they mean 
the Chinese sorgo (Plate II), and by imphee, the White Liberian (Plate 
III), and its kindred African varietiies. The early amber receives its 
name from its early ripening and from the bright amber color which 
characterizes its sirup when properly made. 

The earlv amber cane on the department grounds did not grow quite 
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so tall as the wliite Liberiaii. Its seed-heads were of moderate fullness 
and of very dark color. 

Plate II shows the Cliinosc Sorohniu grown on tlie do])artment grounds. 
Its height is about that of the Early Amber. Its seed-heads are fuller 
and more compact and somewhat resembles a head of sumac ; hence the 
sjmonym "Sumac Cane." It is also known as "Chinese Cane." 
' Plate III represents the White Liberian sorghum grown on the depart- 
ment grounds. This variety is rather taller than tlie Early Amber. The 
stalk curves at the top leaving the head pendent ; hence the synonym 
" Gooseneck." The seed-heads are shorter, more compact, and of lighter 
color than the Early Amber. 

Plate lY shows the Honduras Sorghum grown on the department 
grounds. It grows about oiic-lialf taller than either of the above vari- 
eties. Its seed-top is reddish brown and spreading ; hence the synonym 
"Sprangle Top." It is also called "Mastodon" and "Honey Cane." 

In the following table are given the results of the analysis of each of 
the plants in the successive stages of development. It will be observed 
that the amount of glucose (or uncrystallizable sugar) diminishes, and 
the amount of sucrose (or true cane sugar) increases. It will also be ob- 
served that the plants differ widely in the date when the sucrose is at 
its maximum, but are alike in this, that this maximum is attained at 
about the same degree of development of the plant, viz., at full maturity, 
as indicated by the hard, dry seed, and the appearance of off-shoots from 
the upper joints of the stalk. It is also to be observed that the heavy 
frost of October 24, which was sufficient to produce one-half inch of ice, 
did not cause any marked diminution of sugar. 

For purpose oi' comparison, analyses are also api)ended of three varie- 
ties of sugar-cane received from Louisiana, which arrived in excellent 
condition, and doubtless fairly represented the average character of this 
famous sugar-plant. 

It will be understood that the results of these tables arc to be taken 
as a whole, since it was practically impossible to secure in each case 
specimen stalks for examination in the laboratory, the development of 
which in every case corresponded to the date when the plant was cut, 
and, therefore, it doubtless happened that plants taken from the same 
row upon Sei)tember 15, for example, were in reality no further devel- 
oped than those selected a week earlier, but taken as a whole the several 
series of analyses are convincing as showing the rate and progress of 
development of saccharine matter in the plant. 

By reference to the tables it will be seen that the analyses of the sev- 
eral sorghums under date of October 29 were made after they had been 
subjected to a very hard frost, sufficient to have formed ice one-half inch 
in thickness, and this cold weather continued for four days before this 
examination was made. As will be seen, there appears no diminution 
of sucrose in either of the stalks examined, and no increase of glucose 
as the result of tliis freezing and continued exposure to a low tempera- 
ture. The examination of November 8 was made after a few days of 
warm weather had followed this cold spell, and the influence of this sub- 
sequent thaw is noticeable in the diminution of sucrose and the increase 
of glucose in each specimen examined. 

From this it would appear tliat the effect of cold, even protracted, is 
not injurious to the quality of the canes, but that they should be speed- 
ily worked up after freezing and before they have again thawed out. 
This is a matter of such practical importance that some experiments 
should be made to learn whether the sirup prepared from the iuice of 
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frozen cane differs from that prepared from cane not frozen, but in other 
respects of like quality. 

The Early Amber, Chinese, Liberian, and Honduras Sorghums and 
the Pearl Millet examined, mentioned as having been grown upon the 
department grounds, were all planted the same day, May 15, 1879. 

The relative weights of the different kinds of sorghum experimented 
upon are as follows : 



Since these were all grown side by side and upon land presumably of 
equal fertility, it will afford the data for calculating the relative amount 
of each variety to be grown per acre. 



Pounds. 



Early Amber, average of 40 stalks ... 
White Liberian, average of 38 stalks 

GhineBe, average of 25 stalks 

Honduras, average of 16 stalks 



1.73 
1. 80 
2. 00 
3. 64 



» 



?]Jtt<iL 




EARLY AMBER CANE. 
[ Grown upon the Department ffrounda during the season of ISTti J 



CHINESE SORGO CANE. 
Qynonym: Sumac Cane, Chinese Canb. 
(Oiawn upon the X>ep»rtment grounds during the MMoa of WtB,^ 



Plate in 




WHITE LIBERIiLN CANE. 
Synonym: Goose Neck, White Imphee. 
(Grown upon tlie Department grounds during the season of 1879. 1 



HONDURAS CANE. 
Synonyms: Mastodox, Spraxgle-top, Honey Cane, 
I Grown upon the Department grounds iluriBg t-lie season of 1879.'J 




SUGAR MACHINERY OF THE DEPARTMENT OF AGRICULTURE. 
[ TJnitod States Sugar afill. Experimwits for two ycim» ou grouuils of Dcpartoiioiit of Agiiciiltiir«. D<*8«iption in tJio Cliemisfs Report. ] 
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APPARATUS FOR CONTINUOUS PERCOLATION. 



EARLT AMBEB. 



Developmenfi. 



Flower stalks just out; compact 

Flower stalks begun to spread 

Flower stalks spreading; seed milky. 

Seed browning; harder 

Seed harder; stalk suckerinsr 

do 



Seed nearly dry but crushable 

Seed hard but splitable 

Core of cane turning red 

Ripe ; seed dry and mostly gone 

Kipe; seed carried away entirely 

Ripe and dry; carried away by birds. 

Ripe and dry 

do 
do 



.do . 
.do . 



Leaves killed by frost. 
Quite dead 



FOREIGN. 

Brown huaks full of milk (D. Smith) . 

Just browning (Uiitchinson) 

Between milk and dough (D. Smith) . 
In dough (Hutchinson) 



|3 



•S-9 

I" 



6 

8.2 
5.1 
5.4 
5.2 
6.4 
5.8 
5.6 
5.2 
5.3 
5.1 
5.5 
5. 1 
5. 5 
5.2 
5.5 
5,9 
5,7 
5. I 
5. 9 



6 

6 

6,2 

e 



4.3 
5.7 
2.8 
2.9 
2.9 



3,1 
3.1 



3.2 
3.4 



3.4 
3.8 
3.4 
3. 1 
3.7 



3.7 
3.8 
3.6 



w 



2.4 

2.5 
2.3 
2.5 
2.3 



2.5 
2.5 
2.1 



2.2 
2.2 
1.9 
2.1 



2.1 
2,1 
2.3 
2.0 
2.2 



2.3 
2.4 
2.4 



.075 
.075 
.063 
.075 



.075 
.070 
.060 
.080 
.080 
.075 
.090 
.070 
.070 
.090 
.060 



.082 
.062 
.062 
.062 



3. 32 
2. 74 
2.80 

2. 80 
3. 14 

3. 64 
3. 02 

3. 52 

4. 52 
2.52 
3.63 

3. 56 
3.77 

4. 47 
8. 80 
4. 11 
3. 77 
3. 75 
3. 03 
2.54 



1. 75 
2.24 
1. 72 
2.10 



SB 



2. 64 

2."i6" 
2. 12 
2. 12 
2.30 
2.14 
2.48 
2.84 
2. 18 
2. 02 
1.79 

2. 02 

1. 60 

3. 80 

2. 04 
1. 75. 
1. 76 
1.80 
1.76 



1. 32 
2. 01 
1.27 
1.50 



51 



1. 01 
.90 



1. 03 
.87 



.87 
.83 



1. 02 
.67 
.74 



.90 
1. 01 
.70 



1. 01 
.88 
.94 
.93 
.93 



.99 
.60 
.76 



f 

S-3 



82. 39 
75. 35 
74.94 
71. 06 
70. 70 
89.96 



67. 38 
67. 07 
68. 47 
71. 61 
71. 60 



67. 75 

68. 47 
68. 34 
68.31 



78. 95 
73. 79 
75.83 



83. 00 
51. 03 
78.63 
76. 48 
69. 62 
72. 17 



71. 97 
74. 17 
70. 89 
76. 48 
71.45 
74. 80 



69. 17 
70. 94 
65. 15 

70. 45 

71. 83 



84. 82 
72. 93 
C8.27 



n 
1^ 



82.70 
63. 19 
76. 79 
73.77 
70. 16 
80.07 



70. 78 
68. 98 

72. 47 

71. 53 

73. 20 
76. 75 

68. 46 

69. 70 
60. 74 

69. 38 

70. 90 



72. 36 
81. 88 

73. 36 
72.05 



■^1 



.58 
.49 
.46 
.47 
.45 
.90 
.46 
.50 
.65 



,388 
..'^44 
.425 
.487 



.467 
.434 
.337 
.469 
.318 



.556 
.295 
.373 



.57 
.59 
.59 
.59 
.55 
.69 
.57 
.60 
.76 



.567 
.379 
.493 
.540 



.419 
.406 
.434 
.540 
.494 



.538 
.317 
.377 



^ a 

O C3 



1. 15 
1.08 
1. 05 
1. 06 
1. 00 
1.59 
1.03 
1.10 
1.41 



.955 
.723 
.918 
1. 027 
1. 775 
.886 
.840 
.771 
1. 009 
.812 



.513 
1. 094 
.612 
.750 



34.6 
39.6 
37.5 
37.9 
31.9 
32.7 
33.8 
31.3 
26.9 



26.2 
20.3 
24.3 
22. 9 
20. 0 
21.5 
22. 2 
21.2 
33.3 
31.9 



29.2 
48.8 
35.6 
35.6 



03 



EAKLT AMBER— Continued. 



O 



O 

to 

C 

HI 

d 
o 



CO 
I— » 

O 
f3 



C 

I— ( 
O 

a 
r 

c 



Dftt«. 



July 18 

July 2G 

Aug. 7 

Aqi^. 11 

Aiif . 13 

Aug. 16 

Aug. 20 

Aug. 22 

Aug. 2G 

Aug. 30 

Sept. 8 

Sept. 12 

Sept 12 

Sept. 16 

Sept. 22 

Oct. 3 

Oct 13 

Oct. 20 

Oct 29 

Nov. 8 



Sept 11 

Sept 13 

Bept 17 

Sept 13 



DeTelopment. 



Flower stalks just out; compact 

Flower stalks begun to spread 

Flower stalks spicading; seed milky 

Seed browulng ; harder 

Seed liarder ; fitiilk puckonug 

do 

Seed nearly dry but crusliablo 

Seed liard but splitable 

do 

Core of cane turning red 

Eipc ; seed dry and mostly ^on« 

llipe ; Boed carried away entirely 

Ripe and dry ; earned away by birds 

Eipe and diy 

do 

......do 

do 

do : 

Leaves killed by frost 

Quite dead 



Brown husks full of milt (D. Smith) . 

Just browning (Hutchinson) 

Between milk and,dough (D. Smith) . 
In dough (Qutchinson) 




1. 070 
1. OSO 
1. 083 
1.084 
1.073 



1.001 
1. 070 
1.071 



1.078 
1.035 
1.073 
1. 072 



'2 • 



10. 28 
14. 13 
15. 85 
17. G2 
17. 52 
17. G2 
18. 13 



^1 



Pi ® 



19. 89 
2(X 50 
18.47 
18.91 
18, 82 
l* 

18. G3 



10. 81 
13. 07 
13. 57 
17. 50 
IG. G3 
16. SO 
18. 13 



IG. 12 
17. 23 

17. 35 
IG. 79 

18. 3G 
18.70 



G7 



20.89 
21. C9 
19. 67 



17.27 
18. 93 
20. 75 
20, 76 
17. 57 



9.20 
18.54 
18.37 



19. 36 



8. 40 
17.30 
17.76 



Per cent, of glacose in 
juice from tops. 


1 Per cent, of glucose in 
juice from butts. 


Per cent, of sucrose in 
juice from tops. 


Per cent, of sucrose in 
juice from butts. 


4.7 


2.9 


4.2 


4.7 


3.9 


2.4 


7. 8 


8. 0 


3.4 


2.6 


11.1 


11.2 


3.6 


1.7 


13. 0 


14.0 


1.9 


1.6 


14.2 


14.3 


l.C 


1.5 


15.1 


14.3 


1.9 


1.3 


14.2 


14.0 


1.5 


1.5 


15.0 


U.6 


1.3 


1.3 


14.6 


14.3 


1.2 


1.5 


14.8 


14.7 


.6 


.8 


9.4 


7.5 


.0 


.6 


14.8 


14.7 


.7 


.7 


14. 5 


14.3 


.5 


.8 


16.1 


15.8 


.73 


.78 


14.9 


14.7 


.9 


1.3 


14.7 


14.1 


.7 


.7 


15.9 


15.7 


1.0 


.9 


16. 0 


15. 5 


.9 


1.4 


17. 7 


16.3 


4.1 


4.5 


11.9 


10.0 


3.2 








3.7 
2.9 
2.1 


3.4 
3.8 
3.6 


4.6 
12.2 
12.3 


2.4 
12.3 
8.8 



to 

2 ' 



3. 77 
3.14 
2. 97 
2.3G 
1. 74 
1.54 
1. 60 
1. 48 
1. 31 
1. 33 

.7 

.6 

.7 

.65 

.7 
1.1 

.7 

.95 
1.1 
4.3 



3.2 
3.5 
3. 35 
2.85 



A3 

0 



4.43 

7. 85 
11.15 
1.3. 78 
14. 25 
14. 67 
14.13 
14. 78 
14. 45 
14.72 

8. 45 

14. 75 
14.4 

15. 95 
14.8 
14.4 
15.8 
15. 75 
17.0 
10.9 



12.1 
3.5 
12.25 
10. 55 



5 .9 



1. 43 
2.44 
1. 42 
1. 06 
1. 49 
.91 
2. 05 



3. 92 
10. 50 
3. 07 
3.71 
2. 22 

2. 07 

3. ^03 

""8." 89 

3. 09 
3.87 



.90 
3, 44 
8.97 



2 ^ 

S <D 



3. 27 
2. 71 
1. 77 
J. SO 
. 75 
1.-09 



2. 35 
2. 53 
1.56 
1. 43 
1. 12 
1.00 
3.25 



1.02 
9.05 
1.49 
3.36 
2.10 

i"87": 
2.49 
4. 35 
3. 06 
3.07 



2. 60 
1.20 
5.36 



I 



2.47 
9. 77 

2. 28 

3. 53 
2. 16 
2. 27 

2. 45 

'4." 12' 

3. 08 
3. 47 



4. 08 

1. 70 

2. 32 
4.66 



<s> a 

CO O 



(-1 o 
ce s 

U CO 



15.1 
15. 15 



•3 
9 



a 



1,2, 5,6 

13,14 
17,18 

25,26 
29, 30 
37, 38 
41,42 
49, 50 
57,58 
65, 66 
92, 93 
90, 91 
109, 110 
13G, 137 
175, 176 
20c, 207 
227, 228 
251, 252 
262, 2G3 



100, 101 
111, 112 
98,99 



CHINESE. 



Development. 



Flower atalk just oat ; compact 

Flower epreadiDg a little 

Seeds beginning to brown ■ 

Seeds browner 

Seeds soft but not milky 

Seeds still green in parts and milky. 

Seeds dropping and uard 

Seeds noaily gone 

< do 

Dry and ripe . 

do . . 

Dry and ripe ; redjjij^ frost 

Dry. and leave^i h 

Quiie dj>* 



Seed jast forming (D. Smith) . , 
Seed met browning (D. Smitli). 

Seed m tbe milk i. 

Seed in dough 



is 

'A 



If 



4.8 

8.1 
5.7 
6.4 
6.6 
5.8 
7.1 

lb 

5.3 
0.0 
6.1 
5.2 
5.G 



7.4 
7.4 
6.1 
6.4 



r 

s 



2.7 
5.8 
3.3 
4.4 
4.4 
3P 
3.6 
2.9 
3. 86 
4.0 
4.0 
3.2 
3.6 



4.6 
5.3 



3.6 



2.1 
2.3 
2.4 
2.2 

2.4 
2.1 
2.0 
1.9 
2.0 
2.1 
2.0 
2.0 



2.8 
2.1 



2.8 



¥ 



.063 



,093 
.100 
,079 
,082 
.082 
,088 
,081 
075 
,088 



.083 
.062 
.059 
.065 



S.9 



O Pi . 



2.72 
4.10 

i-SS 

3. 28 
5.02 
2.86 
4. 17 

3. 27 
4. 10 

4. 49 
4. 43 
3. 65 
3. 21 



2.84 
1. 68 
2.52 

ao9 



1. 82 

ill 

2.22 

2. 28 

3. 55 
1. 82 
2. 43 

1. 89 

2. 23 
2. 29 
2.35 
2. 26 
2.30 



2. 30 
1. 31 
1. 88 
2.26 



1. 16 
.65 



1. 00 



.a 





91 


.91 


1. 


21 


1. 22 




93 


.90 


i! 


31 


.92 


1. 


08 


1. 21 


1. 


05 


1. 30 


1. 


03 


1. 23 


1 


05 


1. 25 



1. 14 
.65 



1.20 



•4.* 



83.03 
83.55 
79.17 
74. 49 
67.88 
71.84 
70.01 
70. 98 
70.75 
76.10 
06. 55 
69.88 
67. 87 
70. 09 



71. 62 
73. 39 
68. 55 



70.63 



-1 



84. 42 


83. 


99 


84! 15 


81 ! 


66 


83. 05 


78. 


77 


70. 81 


69. 


35 


76. 46 


74. 


15 


72. 54 


71. 


27 


72. 21 


74. 


09 


75.04 


72. 


89 


66. 61 


71. 


35 


73. 00 


69. 


77 


71. 93 


70. 


90 


71.15 


69. 


51 


74. 36 


72. 


22 




75. 


07 


72. 59 


72. 


10 


72. 39 


72. 


89 



© si 



Ml 



.430 
.630 
.540 
.450 
.430 
.769 
..^95 
.571 
.417 
.516 
.476 
.428 
.553 
.511 



.315 
.328 
.457 



Ml 



.440 

.710 
.070 
. 570 
.490 
.914 
.410 
.586 
.417 
.490 
.070 
.553 
.578 
.657 



.309 
.308 
.494 



5J o 

^•3 



.870 ' 
1.3-10 , 
1.210 i 
1.020 i 

.920 i 
1.713 I 

. 805 ! 
l.lo7 

.834 ' 
1.00(5 ; 

i.i ir, ■ 

.981 , 
1.131 
1.1C8 



.814 
.024 
.606 
.951 



32.7 
33.7 

29. 0 
28.2 
30.4 
23. 1 
27.7 
25. 5 
24. 5 
2.1 5 
22.1 
.31.0 

30. 4 



; 28. 7 I 
37. 1 I 

27.0 ; 

30.8 



rr, ^ 



1.033 
1.044 
1.061 
1.007 
1. 074 
1. 073 
1.085 
1. 082 
1. 081 
1.088 
1. 081 
1. 077 
1.076 
1.080 



1.065 
3.079 
1. 082 



J?3 

c 

O 
o 



Date. 



Development. 



Aug, 6 

Aug. 6 

▲ng. 12 

Aug. 19 

€29 
8 
13 

Oct. 3 
Oct. 14 
Oct. 21 
Oct. 29 
VOY. B 



■ept 11 

Sept. 17 

B«pt. 30 

0«t. B 



Flower atalk jnst out, compact , 

Flower spreading a little , 

Seeds begiiming to brown 

Seeds browner 

Seeds soft but not milliy 

Seeds still green in parts and milky. 

Seeds dropping and hard 

Seeds nearly gone 

jj^do 

drf ?ipe 

Dry and rip^; ts* • • • - - 

Dry, and leaves kinfeSfti- ■ 

Quite dead TTTT^Kiait 



Seed just forming (D. Smitb) .. 
Seed just browning (D. Smith) . 

Seed in the milk 

Seed in dough , 



P.3 



1.041 
1.048 
1.057 
1. 063 
1. 072 
1.071 
I. 081 
1. 081 
1.081 
1.079 
1. 082 
1. 077 
1.077 
1. 082 



1. 058 
1. 075 
1. 078 



IS 



1. 037 
1. 046 
1.059 
1. 065 
1.073 
1. 072 
1. 083 
1.081 
1.081 
1.082 
l.OSl 
1. 077 
1.076 
1. 084 



1.^^ 
1. 077 
1. 080 



S3 

2a 



6. 87 
9. 02 
12.70 

14. 00 

15. 73 
17.79 
20.21 
20. 21 
18.43 
20. 44 
18. 61 
18. 37 
17:83 
19.61 



GHIKESB. 



8. 83 
9.84 
12. 09 
12.12 
15.14 
18. 01 

22. 33 
17. 52 
18. 20 

23. 73 
19. 11 
19.60 
18.51 
19.39 



15. 28 

14.37 



5.9 
6.2 
5.2 
4.6 
3.6 
L7 
.9 
1.4 
1.2 
1.6 
1.3 
1.3 
2.1 
4.8 



e.9 

U.0 
7.8 



5.2 
6.3 
4.2 
5.9 
3.2 
2.8 
2.0 
2.6 
1.7 
3.2 
1.9 
1.5 
1.6 
2.8 



7.7 
13.2 
10.1 



1.0 
2.7 
6.3 
7.1 
12.9 
10.5 
15.2 
14.2 
14.6 
11.4 
14.7 
13.8 
12.5 
12.3 



6.9 
&1 
9.3 



2.7 
3.4 
6.3 
5.8 
11.4 
7.6 
12.6 
13.3 
14.4 
11.9 
15.4 
15.5 
13.8 
14.3 



6.6 
6.0 
7.5 



5.55 
6.1 
4.6 
5 25 
3.4 



1. 45 
2.0 
.95 
2.4 
1.6 
1.4 
1.85 
3.8 



6.3 
7.3 
12.1 
8.5 



^2 



1. 85 
3. 05 
6.3 
6.45 
12. 15 



13.9 
13. 75 
14.50 
11.65 
15. 05 
14. 85 
13.15 
13.3 



6.9 
6.7 
7.0 
&8 



1.2 
1.2 
2.3 



4.11 



2. 63 
7. 44 
2. 61 

3. 27 
3. 23 
2.51 



1. 79 



.92 
.14 
.59 
.42 
.54 



5. 73 
.62 
2. 33 
8. 63 

1. 81 

2. 60 
2. 43 
2.29 



1. 45 



o bll 
h la 



g g t-J 



.13 
.89 
1.36 



4.92 



.48 
8. 03 
2. 21 
2. 93 
2. 83 
2. 40 



2.08 



15.3 
14.2 



4.9 
7.2 



® 3 



15.2 
13.5 
15.2 



5.2 



14.4 
14.7 



9-10 
11-12 

21-2 
33-4 
53-4 
67-8 
96-7 
132-3 
147-8 
179-80 
213-4 ' 
232-3 
253-4 
264-5 



84-5 
116-7 
1C5-6 
191-2 



4>« 

to 



o 
a 

H 

c 



LIBERIAN. 



Development. 



riower-stalk ju8t out and compact. 
¥lower-8talk spreading; seed milky 
riower-stalk more spreading; seed 
milky. 

Seed browning ; hiirder , 

Seed harder 

Juice brown in color 

Seed as before 

Seed almost dry , 

do 

Butt turned red at center , 

Ripe; seed dry 

Kil>e; seed carried off by birds 

Ripe and dry 

do 

Ripe and dry; largely suckered 

do 

Ripe and dry; juices bright red 

Juices bright red 

Leaves killed by frost 

Quite dead 



Seed just brown ; not in milk . . 
Browing, but not much milk . 
Brown and in milk 



•si 



» and hard . 



2 


6.1 


2 


8.2 


2 


5.4 


2 


5.8 


2 


5.8 


2 


8.0 


2 


8.2 


2 


5.5 


2 


5.3 


2 


4.9 


1 


6.5 


2 


5.5 


2 


5.5 


2 


5.2 


2 


6. 07 


2 


5. 08 


2 


5. 08 


2 


5. 74 


2 


5. 08 


2 


4. 43 


1 


7. 20 


3 


6.63 


2 


7.54 


2 


7. 54 



3.5 

5.7 
2.5 

3.0 
3.6 
5.7 
5.7 



3.1 
2. 6 
3.9 
2. 75 

2. 75 

3. 20 
3. 71 
2.95 
3. 05 
3. 38 
3. 05 
2. 46 



4. 54 
4. 17 
4. 75 
4. 69 



2.6 

2.5 
2.9 

2.8 
2.2 
2.3 
2.5 



2.2 
2.3 
2.6 
2. 25 
2. 25 
2.0 
2.36 
2.13 
2. 03 
2. 36 
2. 03 
1. 97 



2.66 
2. 46 
2.79 
2. 85 



.083 



.063 
.075 
.075 



,078 
.075 
.072 
.062 
.062 
.088 
.083 
.075 
.072 
.072 
,069 
.079 



o 

^ Pi 



3. 28 
2. 64 

2. 76 

3. 42 
3. 52 
3. 80 
3.98 
4. 14 
4. 18 
3. 76 
2. 10 
4. 18 
4.04 

3. 66 

4. 59 
3. 20 
3, 33 
3. 36 
2. 49 
2.18 



083 2. 67 2. 10 
,089 
093 
075 



2. 62 
2. 52 
2.52 

2. 66 
2. 58 
2. 40 
2.34 
2.02 
2. 44 



1.26 
2. 12 
2. 01 
2.19 
2. 32 
1. 81 
1. 61 
1.84 
1.67 
1. 21 



2.77 .2.26 
4. 01 3. 12 
3. 45 2. 71 



1. 12 
1.02 
1. 13 
1. 17 
.92 
.82 
.97 
.78 
.58 



1. 01 
1. 14 
1. 44 
1.34 



.a 



1.00 
.99 
1. 06 
1. 15 
.89 
.79 
.97 
.79 
.63 



1.09 
1. 12 
1.68 
1.37 



P4 

s 
a 

I 



83. 79 
79. 71 
75.75 

72. 79 

70. 98 

71. 96 
69. 77 



69.37 
70. 21 
70. 30 
70. 30 
70. 98 
75. 00 

70. 00 

71. 72 
69. 22 
65. 65 
67. 24 



74. 93 
72.64 
74. 73 
61. 47 



83.31 
78. 93 
78. 36 

76. 36 
75. 73 

72. 00 

73. 31 
75. 91 



72. 47 
71. 42 
85. 06 

71. 84 
75. 56 

72. 01 
76. 10 
71.68 
80. 49 
72. 08 
71. 46 



78.41 
71. 54 
75.06 
7L 02 



83. 55 
79. 32 
77. 06 

74. 58 
73. 36 
71. 98 
71. 54 



71. 34 
70. 86 
77. 68 
71.41 
75. 28 
71.00 
73. 91 
70. 45 
73. 07 
69. 66 
70. 17 



76. 67 
72. 09 
74. 89 
66.24 



+3 ft 



.60 
.49 
.45 

.48 
.66 
.59 
.50 
.59 
.58 



.289 
.453 
.494 
.542 
.445 
.423 
.388 
.346 
.344 
.322 



.461 
.426 
.662 
.423 



B 

o 

•a . 

OQ 



5 



.59 
.60 
.71 

.62 
.70 
.62 
.65 
.62 
.64 



.295 
.437 
.399 
.556 
.529 
.426 
.362 
.406 
.375 
.323 



.428 
.461 
.792 
.527 



1. 19 
1. 09 
1.16 

1. 10 
1. 36 
1.21 
1. 15 
1.21 
1. 22 



.584 
.890 
.893 
1. 098 
.974 
.849 
.750 
.752 
.719 
.646 



.887 
1.454 
.950 



o <o 



36.4 
38.5 



31. 7 
39.2 
3]. 0 
28. 9 
29.2 
29.5 



27.8 
21.3 
22.1 
21.1 
21.2 
26.1 
22.5 
22.6 
28.8 
29.6 



33.2 
32.0 
36.2 
27.5 



XiifiEBIAK— Contmaed. 







Date. 


DeTelopment. 



July 18 

2G 

Aug. 7 

11 

13 
.16 

20 
22 
26 
30 

Sept. 8 

13 
15 
20 
27 
3 
]3 
21 
29 
8 



Oct. 



K"OT. 



Sept. 17 
Oct. 1 
8 
24 



rioTver- stalk jast out and compact. 
Mo^er-jstalk spreading; seed milky 
Flower- stalk moro sproadrng; seed 
milky. 

Seed browning ; liarder , 

Seed harder , 

Juice brown in color 

Seed aa before 

Seed almost dry 

Butt turned red at etntcr 

liipe ; seed dry 

Eipo; seed carried off by bii'da 

Kipcaud dry 

do 

Eipo aud dry; largely suckcrcd 

do 

Eipe aud dry; juices briglit red 

Juices brie;iit red 

Leaves killed by frost 

Quito dead 



FOREIGN. 

Seed .iiist brown; not in milk. 
Browning, but not much milk. 

Brown and in milk 

Bro\\'n and hard 



P 

H 



! 



1. 048 


1. 


047 


L 048 


1.04G 


1. 06G 


1.0C4 


1, 077 


1. 078 


1. 081 


1. 


081 


1. 083 


1. 


085 


1.080 


1 


083 


1.081 


1. 


082 


1. 077 


]. 


032 


1.080 


1. 


080 


1. 081 


1. 


082 


1. 081 




080 


1, 080 


i 


080 


1.073 


1 


075 


1, 082 


1. 


078 


1. 072 


1. 


075 


1. 074 


1 


077 


1.063 


1 


068 


1. 079 


1 


081 


1.070 


1 


077 


1.051 


1 


053 


1. 068 


1. 


069 


1.065 


1 


009 


1.087 


1. 


087 



9. 87 
8.97 
14. 7G 

17. 66 
17. 45 

18. 81 
18. 90 



17. 95 
19. 16 
20,11 
19. 33 

18. 95 
17. 12 

17. 05 
19. 14 

19. 08 
16. 37 
19. 48 

18. 86 



13.25 
16. 77 
13. 16? 
16. 77 



I 

to g 



10.73 
10. 10 
14.53 

17. 14 

17. 65 

18. 81 
17, 64 



15,60 



19. 35 
19,40 
18.40 

15. 97 

18. 32 

16. 84 

17. 62 
16.31 

19. 49 
15.75 



12. 94 
16. 24 
17.64 
21. 12 



It 



5.2 
4.2 
3.G 

2.8 
2.2 
1.2 
1.6 
1.4 
1.3 
.8 
.7 
.5 
.6 
.6 
.7 
1.1 
.9 
1.1 
1.5 
2.9 



4.9 
8.9 
4.9 
2.3 



u 

II 



3.0 
2.9 
2.8 

1.9 
1.7 
1.4 
1.5 
1.4 
1,4 
1.2 
.8 
.6 
.7 
1.0 
1.2 
1.1 
1.0 
1. ] 
2.7 
5,2 



7.2 
9.9 
8.3 
3.9 



IS. 

©a 

II 



4.6 
4.1 
10.0 

13.4 
13.4 
13.8 
15.2 
15.3 
14,1 
12,4 
8.7 



11.3 
14.4 
15.8 
14.6 
14.7 
II. 1 
14.3 
12.8 



7.4 
8.2 
11.6 
17.2 



11 

■ii ID 

d o 



6.9 
5.3 
11.9 

12.4 
14.2 
14.7 
13.7 
14.0 
13 4 
13.1 
10.3 
16.4 
13.9 
14.1 
14.6 
13.7 
13.4 
12.5 
13.5 
8.4 



5.2 
7.1 



16.8 



4.1 

3.5 



2.4 

2.0 

1.3 

1.5 

1.4 

1.4 

1.0 
.75 
. 55 
.65 
.8 
.95 

1.1 
.95 

1.1 

2.1 

4.0 



6. 05 
8. 55 
6. 65 
3.1 



5.7 
4.7 
11.0 

12.0 
13.8 
14.3 
14.4 
14.7 
13.7 
12. 2 
8. 35 

12.6' 
14. 25 
15.2 
14. 15 
14. 05 
11.8 
13.9 
10.6 



6.2 
8. 50 



17. CO 



•3 

•S . 

CO 



.09 

.72 
1. 14 

1.49 
1. 78 
3.84 
2. 12 



2. 59 
4. 00 

10.71/ 

"7.05' 
2.12 
.55 

3. 44 
3.48 
4.17 
3. 68 
3. 16 



.95 



•3 
•>-» 

a 

I 



.83 
1. 87 



2. 78 

1. 75 

2. 70 
2. 49 



.82 



.2. 40 
3. 80 
.87 
2. .52 

2. 04 

3. 22 
2. 81 
3.29 
2. 15 



.d6 
1. 30 



2. 14 
1.77 
3. 27 
2. 31 



1.21 
9. 48 



5. 42 
1.49 
1.53 

2. 74 

3. 35 
3. 49 
3.48 
2. 65 



.74 



80 .a 

<M ID 



S, C at 

^05 



o 



14.1 i 15. 3 
13.9 13.4 
14.15 



14.7 

ij. g:. 



13 



a 

'A 

3,4 
7,8 
15,16 

19, 20 
27, 28 
31,32 
39, 40 
43, 44 
51,52 
59, 60 
69,70 
94, 95 
102, 103 
130, 131 
145, 146 
177, 17H 
■208, 20i> 
lino, 231 
255, 256 
2GG, 267 



117,118 
167, 168 
189, 190 
241, 242 



HONDURAS. 



Development. 



rio^er-stalk just out 

Flower-stalk spreading 

Stamens just fallen ; no milk . 

Beginnin<| to brown 

In first milk ; browning 

In milk ; brown 

Full milk 

...do 

Dougli 

Harder 

.Harder ; leaves dead 

Quite dead 

FOKEIGX,— D. BJIITII. 



Not brown nor milky ; lieniTs well.'out 

Young; flower-tojjs-sprcading 

Browiiing 

Tall stalk; seed first milk 

Shorter and more stalky and riper . . 



Seeds not filled out. . . . 
Seeds greenish brown . 



00 ■ 

"* 
3>> 
*d 
«M g 

o ^ 

t 


Length of topped stalk, 


Length of top in feet. 


Length of butt, in feet. 


' Diameter at butt, In feet. 


"Weight of whole stalk, 
in pounds. 


Weight of stalk stripped, 
in pounds. 


Weight of top, in ponnds. 


Weight of butt, in pounds. 


1 

Per cent, of water in top. 


2 


5.8 








6.76 


5.02 








2 


7.2 


4.2 


2.9 


.104 


7.34 


5.48 








83. 83 


2 


9.1 






.104 


7.48 


5.98 






83. 09 




10.1 


6.3 


3.8 


.093 


3.21 


2. 57 






73. 51 




9 5 


6. 1 


3 4 


. izo 


3. 85 


2 88 


1 0"; 


li 63 


80. 51 




9.7 


7^5 


2^2 


.114 


4! 32 


3.33 


1. 58 


1.75 


75.29 




9.1 


5.8 


3.3 


.093 


2. 76 


1. 08 


1. 02 


.90 


75. 00 


1 


9.8 


6.6 


3.2 


.098 


3. 21 


2. 53 


1. IT 


1. 36 


77.03 


1 


9.2 


6.0 


3.2 


.115 


4. 08 


2. 90 


1.27 


1. 63 


76.10 


1 


9. 9 


6, 4 


3. 5 


. 121 


4.06 


3. 00 


1. 35 


1. 65 


72. 52 


1 


10.8 


7.2 


3.6 


.112 


4. 08 


2.94 


1.39 


1.55 


64. 15 


1 


10.5 


7.0 


3.5 


.112 


3. 75 


2. 79 


1. 29 


1.50 


68. 27 




10.3 


6.7 


3.6 


.083 


.3. 38 


2. 92 


1.23 


1. 09 


68. 85 




10.2 


6.7 


3.5 


.105 


3. 09 


2. 69 


1. 25 


1. 44 


60.21 


1 


8.3 


5.4 


2.9 


.114 


1. 85 


1. 49 


.70 


.79 


C7. 22 


2 


10.8 


8.2 


2.6 


.082 


2. 58 


2. 07 


L 02 


1. 05 


64.46 


2 


9.0 


6.1 


2.9 


.125 


5. 81 


4.48 


2. 03 


2. 45 


57. 39 




7.7 


4.6 


3.1 


.115 


3. 08 


2. 61 


1. 30 


1. 31 


75. 77 


2 


6.2 


3.9 


2.3 


.092 


2.83 


L85 


.87 


.98 


63. 04 


1 


8.2 


5.0 


3.2 


.092 


2. 19 


1.81 


.85 


.96 


79. 40 


1 


9.7 


5.9 


3.8 


.102 


2.15 


L 79 


.77 


1.02 


76. 81 



Per cent of water in bntt. 


Average per cent, of 
water in stock. 


Weight of juice from 
tops, in pounds. 


Weight of juice from 
butts, in pounds. 


Total weight of juice, in 
pounds. 


Per cent, of juice in en- 
tiro cane. 


Specific gravity of juice 
Irom tops. 


"1 


83. 99 




1.17 


1. 15 


2. 32 


34.4 


1. 032 


1. 037 


64. 15 


83. 99 


1. 26 


1. 42 


2. 68 


36. 5 


1. 037 


1.042 


79. 67 


81. 33 


1.18 


1. 85 


3. 03 


37.7 


1.040 


1. 045 


81. 53 


77.52 


.564 


.677 


1. 241 


38.6 


1.047 


1. 050 


SI. 73 


81. 12 


. 670 


. 765 


1. 435 


37. 2 


1. 056 


1.051 


80. 29 


77.79 


.730 


.811 


1.541 


35.6 


1.057 


1. 054 


75. 78 


75. 39 


.426 


.427 


.853 


30. 9 


1. 057 


1. 057 


80. 20 


78. 64 


. 542 


.670 


1.212 


37.4 


i.or.i) 


1. 057 


77! 10 


7c! 60 


!525 


.717 


1.242 


30.4 


l.OCO 


l.OCL 


75. 52 


74. 02 




. 743 






1.070 


1. oco 


69,19 


60. 62 


.520 


.642 


1. 102 


28.4 


1.074 


l!070 


70. 52 


69. 39 


•503 


.644 


1.147 


30.0 


1. 080 


1.070 


74. 00 


71. 42 


.536 


.633 


1.1G9 


34. 5 


1.077 


1. 074 


72. 27 


70. 74 


.580 


.759 


1. 345 


43.5 


1 -080 


1.075 


76. 55 


71. 88 


.276 


.373 


.619 


35. 0 


1.047 


1. 044 


68. 96 


66. 71 


.284 


.392 


.676 


26.2 


1. OGG- 


1.05S 


76. 72 


67. 05 


.860 


1. 036 


1. 896 


32.6 


1. 075 


i.ogl; 


74. 35 


75. 06 


.024 


.754 


1. 378 


44.7 


1. 07- 


1. 070 


62. 35 


62. 69 


.247 


.351 


.598 . 


21.1 


1. 005 


1. OGU 


78. 10 


78. 75 


.445 


.529 


.974 


44.4 


1. 050 


1.052 








.531 


.904 


42.0 


1. 054 


1. 054 







Dftte. 



Development. 



No sign of flower-stalk; cane 7 feet high. 

Flower-stalk just out 

Flower-stalk spreading 

Stamens just fallen; no mUk 

Beginning to brown 

In tirst milk ; browning , 

In milk; brown 

Full milk 

...do 

Dough 

...do i 

Harder 

Harder ; leaves dead , 

Quite dead 

FOREIGN.— D. SMITH. 

Not brown nor milky ; heads well out 

TouDg ; flower-tops spreading , 

Browning , 

Tall stalk ; seed first milk 

Shorter and more stalky and riper 

ARSENAL. 

Seeds not filled out 

Seeds greenish brown , 



/ 



nUSnDITRAS— Continaed. 







o 


a 


« 

o 


1 


c 

o 


s 


1 


t 


■3 




'B 


3 
•>-» 


'B 
•<-» 


••-» 






.2 • 




.3 


.s 


a 


.g 


verage specific 
of juice. 


)r cent, solids 
from tops. 


3r cent, solids 
from buttJ 


verage per cen 
in juice. 


Ji cent, glucose 
of tops. 


)r cent, glucose 
of butts. 


jr cent, sucrose 
of tops. 


)r cent, sucrose 
of butts. 




Ph 














1. 035 


6. 04 


a. 97 


8.50 


4.10 


6.2 


1.7 


.8 


1. 040 


7. 63 


8. 46 


8. 04 


5.4 


5.0 


2.2 


3.4 


1. 043 


8. 27 


9. 44 


8.80 


4.0 


5.1 


4.0 


4.4 


1. 058 
1. 053 


Bcimed. 
12. 21 






3.4 


4.0 
4.1 


6.2 


5.7 


11.32 


11.76 


3.5 


7.9 


6.7 


1. 055 


13, 66 


12. 56 


13. 11 


3. 7 


4.0 


8. 9 


8. 0 


1. 057 


13. 82 


14. 60 


14. 21 


2.8 


3.1 


8.5 


8.7 


1. 058 


13. 31 


13. 23 


13. 27 


2.9 


3.8 


9.4 


8.2 


1. 060 


13. 92 


14. 20 


14. 06 


2.4 


3.3 


10.6 


10.4 


1. 068 


17. 09 


16. 61 


16. 85 


2.2 


3.5 


13.0 


11.6 


1. 072 


17. 48 


17. 72 


17. 60 


1.0 


1.8 


14.6 


14.4 


1. 079 


22. 78 


19.40 


21.09 


1.2 


1.4 


14.9 


15.4 


1. 075 


17. 67 


17, 88 


17.77 


1.1 


1.9 


15.0 


13.5 


1. 080 


19.54 


17.35 


18.44 


3.9 


3.1 


13.4 


12.7 


1. 045 


10. 77 


10.49 


10. 63 


5.6 


5.7 


3.6 


3.6 


1. 062 


11. 96 


13. 25 


12. 60 


10.9 


11.4 


3.4 


3.7 


1. 068 


12. 77 


14.68 


13. 72 


6.8 


8.1 


5.6 


5.7 


1. 072 


18.14 


17. 17 


17. 65 


4.3 


6.5 


13.0 


10.7 


1. 067 


14. 34 


14. 05 


14.19 


4.6 


6.4 


7.1 


5.8 


1. 051 


11. 73 


13. 01 


12.37 


8.0 


7.1 


3.1 


5.4 


L054 




13.74 




7.5 


8.8 


4.5 


4.1 







5.13 

5.20 

5. 00 

3.7 

3.8 

3.8 

2.9 

3.3 

2.8 

2.8 

1.4 

1.3 

1.5 

3.5 



5.6 
11.1 
7.4 
5.4 
5.5 



7.5 
8.1 



S 

Si 

in 



5 d 



1.2 

3.8 
4.2 
5.9 
7.3 
8.4 
8.6 
8.8 
10.5 
12.3 
14.5 
15.1 
14.2 
13.0 



3.6 
3.6 
5.6 
11.8 
6.4 



4.2 
4.3 



•3 

•i 



.24 
.03 



1. 06 

2. 52 
1.01 

.92 
1. 89 
1.88 
7. 68? 
1. 57 
2. 24 



1. 52 



.37 
.84 
2. 64 



1. 91 



^.1 



.56 
2.80 
1.23 

.50 
1.51 
1.22 
2. 60 
2. 48 
1. 55 



1. 19 
".'88' 
"."85 



.84 



.81 
2. 66 
1.12 

.71 
1.70 

1. 55 
5. 10 

2. 02 
1.89 



1. 35 
'.'62' 



1. 74 



il 



9. 55 
10.0 
12.2 
13.7 



1.0 
4.2 



1.1 3, 



8.7 
10.1 
10.7 
14.0 



.7 
4.2 



9.1 
10.0 
11.4 
13.8 



2.5 



13 

9 



75-76 
77-78 
104-5 
127-^ 
143-4 
153-4 
181-2 
211-12 
225-26 
249-50 
268-69 



119-20 

163-4 

187-8 

237-8 

239-40 



155-6 
217-8 



MISCELLANEOUS SORGHUMS. 



Varietj. 



Gunnison . . . 
..do 

..do 

..do 

..do 

Mastodon. .. 

Imphee 

Hack Top . . 
Oomsceaua . 



Development. 



Given Slickers 

Dry sucjtera 

Green suckers 

Veiy ripe and dry . . . 
do 



5® 
o 



5.7 
5.4 
5.5 
5.7 
4.5 

14. 76 
8.8 

10.5 
7.3 



3.3 
3.1 
3.3 
3.6 
2.5 
10. 82 



2.4 
2.3 
2.2 
2.1 
2.0 
3.94 



.3 



1 



.073 
.073 
.083 
.079 
.075 
0. 180 
.112 
.092 
.079 



3.74 
4. 21 
4.24 
4. 13 
4. 00 



2.12 
1. 53 
1. 37 



Is 

^.9 



1. 94 
2.21 
2.13 
2.02 
1. 77 
6. 46 
1. 98 
1.42 
1. 19 



1. 03 
1. 03 
1. 87 
3. 23 



.90 
3.23 



3 

a 



s 



69. 42 
71.39 
81. 25 
71. 33 
71. 67 
77. 73 



75. 69 
73. 63 
72. 48 
70. 80 
70. 15 
78. 67 



I.? 



72. 55 
72. 51 
76. 86 
71. 06 
70. 91 
78. 20 
75. 24 
71.34 
74. 84 



I 
s 

i 



.461 
.545 
.483 
.512 
.401 
1. 665 



I 

9 



.472 
.515 
.553 
.4.59 
.467 
1. 720 



S 

"~* . 

bflO 

■S ^ 



1. 060 
1.036 
.971 
.862 
3. 385 
1. 074 
.746 



24.9 
25.1 
24.4 
23.5 
21.5 



50.6 
48.7 
44.2 



1^ 



1.079 S 

1.078 § 

1.079 g 
1.082 M 
1. 077 S 
1.071 ^ 



a 
W 
w 

QQ 
H 



Variety. 



Gunnison 

....do 

....do 

....do 



t!o . 



Mastodon . 

Impliee 

Black Top . . 
Oomseeana . 



Development. 



O IB 

U)0 



Green suckers 

Dry suckers 

Groen s ackers 

Very ripe and dry . 
, do 



1. 077 
1. 076 
1. 082 
1. 080 
1.078 
1. 064 



1. 078 
1. 077 
1. 080 
1. 081 
1. 077 
1. 067 
1. 068 
1. 084 
1. 077 



13.97 

17. 31 

18. 38 
18. 77 
18.24 
16.92 



'OS 



11 
^1 



1 = 



15.55 



18.67 
18.11 
la 72 
15.41 



.6 
.7 
.7 
1.3 



.5 
LO 
.6 
.7 
.6 
5.8 



9.3 
11.6 
12.6 
15.6 
15.2 
14.7 



9.9 
13.2 
13.9 
15.1 
16.9 

8.8 



.6 



.7 
.6 

3.5 
9.1 
4.5 
2.3 



9.6 
12.4 
13.2 
15.3 
15.5 
11.7 

6.9 
13.6 
14.4 



5. 55 
4. 81 
5.18 
2. 37 
2. 34 
.92 



S5 

CO 



4. 36 



4.17 
2.64 
2. 08 
.81 



II 



J 

9 



4. 95 



4.62 
2. 50 
2. 21 
.86 
.28 
1.74 
1. 70 



.2 



o 
02 



10.5 



o 



6.1 



00 

« Pi 



8.3 
4.7 
1L9 



3 



71,72 
73, 74 
107, 108 
134, 135 
149, 150 



198, 199 
200 
201 



PEAKL MILLET. 



Development. 



Sept. 


10 


Sept. 


10 


Sept. 


16 


Sept. 


19 


Sept, 


23 


Sept. 


29 


Oct. 


4 


Oct. 


14 


Oct. 


20 


Oct. 


2d 


Oct 


24 



Sttimens still on 

Stamens fallen 

No change in appearance 

do 

Diytops; snckoring 

do 

Dry tops ; suckers well doYclopcd . 

Leaves dead and yellow 

Frost- withered 

Quite dead 



FOREIGN. 



Withered., 



Xumber of stalks 
for analysis. 


Length of topped 
stalks, in feet. 


Diameter at butts, 
in feet. 


Weight of whole 
stalk, in pound*. 


Weight of strip- 
ped stalk, in 
pounds. 


Per cent.ofwaterl 
cane. 


Weight of juice, 
in pounds. 


Per cent, of Juice 
in stalks. 


Specific ^avity of 
juice. 


2 


5.7 


.002 


1,67 


1.12 


Burned 


.505 


30.-0 


1. 035 


2 


0.7 


.0G2 


1. 57 


1. 04 


.-do ... 


.480 


30.5 


1. 034 


2 


5.3 


.073 


2.00 


1.02 


76. 31 


.373 


18.6 


1. 049 


2 


5.1 


.062 


1.78 


1. 09 


76. 98 


.406 


22.8 


1. 049 


3 


5.7 


.065 


2.50 


1. 49 


72. 00 


.547 


2L5 


1. 054 


3 


6.6 


.065 


3. 00 


'2.08 


75.53 


.783 


26.1 


L 060 


2 


5.1 


.056 


2. 09 


.98 


67. 35 


.529 


25.3 


1. 061 


2 


6.1 


.072 


1. 85 


.97 


64. 41 


.377 


20.3 


L068 


2. 


6.1 


.072 


1. 65 


LOO 


65.65 


.560 


33.0 


1. 058 


3 


5.6 


.059 


1.53 


86 


72.54 


.337 


22.0 


1. 070 


2 


6.3 


.059 


L 20 


.77 


75.77 


.302 


25.1 


L 058 



-a 



Burned 
..do ... 
11. 17 
n. 53 
11. 09 
11.21 
14. 10 
15. 30 
13. 15 
16. 18 



18.14 



V 00 



L6 
L6 
.8 

1.5 
LI 
L2 
L3 
2.0 
3.0 
5.4 



■3 w 



p-l 



3.7 
L9 
7.3 
7.0 
8.7 
9.6 
10.1 
1L3 
6.7 
7.4 



3. 07 
3. 03 
L 29 
.41 
2.70 
2. 00 
3.45 
3. 38 



. 94 



MISCELLAlfEOUS. 



I>at€. 



Sopl. 17 

Sept. 11 

Sept 17 

■Sept. 11 

Oct. 1 

•Sept 11 

Oct. 1 
Au-. 

All! 



Sept 

Sept 

Sept 

Sept 

Oct. 

Sept 

Oct. 

Aug. 

Aug. 



Variety. 



I 



Egyptian Coru 

do 

Fodder 

Brown Doura. 

...do 

White Doura. 

...do 

Corn 

...do 



Development. 



Two weeks before plucking cars 
At time of plucking cars 



4.0 
4.4 
6.5 
3.2 
3.7 
5.2 
4.3 
5.7 
4.4 



3.0 

2.g 

4.4 



3.6 
2.8 



1.9 
1.5 
2.1 



2.2 
1.6 



.083 
.083 
.083 
.041 
.049 
.062 
.049 
.068 



o 3 

-a ft 



2. 70 



2.42 
.82 
1. 58 
1. 45 
1. 58 
5. 88 
0. 36 



^1 



1.85 
1. 44 
1. 71 
.30 
.59 
.92 
.59 
3. 87 
3. 63 



84. 09 
76. 44 
78. 06 



77. 34 
73. 04 



© P 



85.03 
76. 06 
79.27 



77. 05 



84. 51 
76. 25 
78. 66 
70. 83 
66. 54 
51. 56 



7. 20 



.329 
.267 
.332 



.400 
.430 



.493 
.375 
.505 



.520 
.670 



! .as 

O) p. 

f U 

I ^- c 



.822 : 
.642 
.837 
.081 : 
.095 
. 207- j 
.097 ; 

.980 ; 

1,100 



30.4 

"34.6 
9.8 
0.0 
14.2 
6.1 
24. S 
2(J. 0 



Variety. 


Development. 


Specific gravity of 
juice, butts. 


Average specific 
gTavity. 


Per cent, solids in 
juice from tops. 


Per cent, solids in 
juice from butts. 


Tops, glucose. 


Butts, glucose. 


0 
H 


' Butts, sucrose. 


.9 . 

rt © 


© © 

0 cs 

f= s 
« 5 
© s 

<^ 


Solids not sugar in 
juice from tops. 


Solids not sugar in 
butts. 


Average solids not 
sugar in juice. 


Tops by polariza- 
tion. 


Butts by poiariza- 
tiou. 


C 
'c 

ft . 

'tZ 

ci -wi 
(-> 


.2 

f 

0 


E£r\T>tianCora ' 


1. 03.-5 
1. 064- 
1.025 


1. 037 
1. 0C3 
1. 030 
1. 055 
1. 056 
1. 084 
1. 086 
1.04S 
1.049 


9.87 
14. 68 
7. 93 


9.22 
15.07 
6.27 


3.7 
2.9 
4.4 


4.6 
2.6 

1.8 


5.5 
7.6 
1.4 


3.6 
7.9 
1.5 


4.1 
2.7 
3.1 
.8 
2.7 
1.9 


4.5 
7.7 
1.4 
3.7 
3.7 
8.7 


.67 
4.18 
2. 13 


1. 02 
4. 57 
1. 97 


.84 
.37 
2. 05 
12. 51 
4. 88 
7. 00 






1.. ... 


...do 








1 














Brown Doura. 
....do 










63 
IGO 




























White Doura. 
....do 


























































Two weeks before plucking eara 


1.049 
1.047 






4.8 
8.4 


3.4 


4.9 
7.1 


6.4 
6.3 


4.8 
3.4 


6.6 
6.7 
















....do 











































1.040 
1. 062 

1. 035 ^ 

ft 



..... Q 

i."6i6 S 

1. 051 ^ 

o 



Hn 
HI 



LOUISIANA SUGAR CAIHSS. 



O 



w 

O 

to 

H 
O 

o 

o 



en 

o 

W 
W ■ 



> 

s 

o 
a 
t- 

H 



Date. 



Variety. 



Nov. 11 
Nov. 11 
Nov. 11 I 
Nov. 11 I 
Nov. 11 1 
Nov. 11 > 
,Nov.ll ' 
Nov. 11 

Nov. 11 

Nov. 11 i 
Nov. U I 

Nov. 11 ....do . 



RibUoii-caiie plant 

do 

....do 

....do 

....do 

....do 

.-..do 

Kibboii-eaiic 



Portion 



diint, 



.do . 



Kod caiie, 187S. 
...do 



1879, Top 
. Middle, 
. Butt. 
Top 



iLiddlc, 
Butt 
! Top 
1375 Miildle 

J Butt 
Top 
Middle, 

Butt. 



11. 65 2. 30 



631, 



9. 35 1. 30 



12 6. 



72 1. 34 



99 1. 57 
81 1. 57 



11. 48 6. 47 1. 71 



:. 127 

. 124 



. 131 

115! 



108 



291 



148 



85. 51 
79. 19 
80. 11 
84. 90 
78. 18 
76. 191 
81. 81 
91. 90 



2. 919 

3. 025 
.366 

1. 464 
1.486 
.761 
2.381 



71. 63| 2.055 



81. 971 
75. 671 



.739 
2. 795 

78.22' 3.113 



1. 036 
1. 056 
1. 063 
1. 040 
1. 057 

i.'osi 

1. 067| 

1. 074| 

1. 047! 
1. 064: 



7. 36 4. 08 
13. 62 1. 98 
15.28i .71 

8. 82 4. 29 
13. 791. 61 

I .81 

10. 96 2. 94 
16.31! .68 

17. 7l! .45 

10. 32 3.41 
15. 591. 41 

1,066' 15. 6D 1.04 



.1 



1. 5: 
11. 30 



7. 03 
11. 13 
13. 97 



11. so; 

13. 64' 
6.30; 
15. 82 



1. 72 



5. 97 
15.79 

17. 17: . 09 17. 00 



2. 14 
13. 36 



4.77 

.82: 



5. 06 
14. 07 



15. 2G .39 14.53 



Doveloj ment of Sucrose aiid Glucose in Sor-^hunis. 
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For purpose of further comparison the following analyses of sugar 
canes and juice of the sugar-cane grown in Madras, India, are given 
below. The canes were divided into upper, middle, and lower thirds, 
each third being 2 feet in length, except the lower thirds of the selected 
canes, which were 3 feet in length. 





Bundle of medium good canes. 


Bundle of selected canei. 


Upper 
third. 


Middle 
third. 


Lower 
third. 


Upper 
third. 


Mvddle 
third. 


Lower 
third. 




7.630 


8.470 


8. 300 


7. 580 


8. 650 


8.290 




10. 630 


13. 310 


13. 370 


9. 490 


13. 640 


13. 850 




2. 640 


1. 510 


1. 540 


2. 430 


.736 


.710 




.307 


.259 


.233 


.545 


.363 


.349 




78. 334 


75. 612 


76.122 


79.484 


75. 628 


75. 945 




.459 


.839 


.455 


.471 


.983 


.850 




100. 000 


100. 000 


100. 000 


100. 000 


100.000 


100.009 


ANALYSIS 10F EXPRESSED JT7ICB. 




11. 510 


14. 550 


14. 580 


10. 270 


14. 930 


15.110 




2.860 


1. 650 


1. 680 


2. 630 


.806 


,775 


Ash 


.333 


.283 


.255 


.590 


.398 


.381 




.497 


.917 


.485 


.510 


1. 076 


.994 




84.800 


82. 600 


83. 000 


86.000 


82.790 


82.809 




100. 000 


100. 000 


100. 000 


100. 000 


100.000 


100.000 



Chbm. Cent. Blatt., February , 1879. 



For more clearly presenting the facts developed by the examinationa 
of the four kinds of sorghum, the following chart represents graphically 
the foregoing results : 

It will be, observed how closely the Early Amber and Liberian corres- 
pond in their development, being almost identical, and yet being cleaaiy 
distinct varieties. It will also be seen that while these two varieties 
attain a content of sugar in their juices equal to the average content in 
the juice of sugar-cane by the middle of August, the Chinese does not 
reach this condition until the last of September, while the Honduras 
does not reach this point until the middle of October. 

It will be seen also that after having attained approximately the max- 
imum content of sugar, this condition is maintained for a long period, 
affording ample time to work up the crop. 

It is doubtless true that had the season been longer it would have 
been found that the Chinese and Honduras, having once attained this 
fuH development of sugar, would also have retained it 5 but, as is seen 
by the chart^ the heavy frosts and subsequent warm weather which 
happened about November 24 caused a rapid diminution of sucrose in 
each variety, and a corresponding increase in glucose. 

The converse of what is found true of the sucrose is clearly shown as 
to the development of the glucose, and it is seen that a minimum quan- 
tity once attained is continued a long time, and that this minimum is 
quite as low as the average amount found present in the sugar-canes. 

It is obvious that the results depicted upon the chart are not to be 
taken as entirely exact, but the general fact represented is without doubt 
true, and with a still larger number of observations the approach to true 
curves would be found nearer than here represented. 

The line representing the average per cent, of sucrose in sugar-beeta 
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is from the results of analysis of thirteen specimens of sugar-beets grown 
upon the agricultural college farm, Amherst, Mass., and analyzed by 
Professor Goessmann {vide Mass. Agric. Kept., 1870-'71). 

An average of all the examinations made of these four sorghums during 
these periods when they were suitable for cutting gives the following 
results: 

Early Amber, from August 13 to October 29 inclusive, 15 analyses, 
extending over 78 <Iays, ld.6 i)er cent. su(irose. 

Liberian, from August 13 to October 29 inclusive, 13 analyses, extend- 
ing over 78 days, 13.8 per cent, sucrose. 

Chinese, from September 13 to October 29 inclusive, 7 analyses, extend- 
ing over 46 days, 13.8 per cent, sucrose. 

Honduras, from October 14 to October 29 inclusive, 3 analyses, extend- 
ing over IG days, 14.6 per cent, sucrose. 

Besides the investigations above mentioned, there have been made 35 
experiments in making sugar from corn-stalks, sorghums, pearl millet, 
&c., in all of which there have been used over 23 tons of stalks. The 
result of these experiments has been to fully confirm all the experiments 
not only of the previous year, but also to help towards the solution of 
certain questions of the highest practical importance. In every case it 
has been found that tlie quality of the sirup obtained has been precisely 
such as the previous analysis in the laboratory of the juice used made 
probable. An average of the nine best sirups obtained showed a per- 
centage of cane-sugar present equal to 92.7 of the amount originally 
present in the juice, while an average of the nine poorest (i. e., contain- 
ing the lowest percentage of cane-sugar) showed a percentage of cane- 
sugar present equal to 90,1 of the amount present in the juice. 

This naust not be understood to mean that there has been no loss of 
sugar in the process of manufacture, as such conclusion would be quite 
erroneous, as will be seen by consulting tables further on in this report. 

Below are given the detailed results of 33 experiments in the making 
of sirups from sorghum, pearl millet, and corn-stalks, and analyses of the 
juices from which these sirups were made. These stalks were obtained 
from neighboring farmers, and, as will be seen, were never in the con- 
dition best suited for working, but the results obtained from them are, 
however, of great practical value, and are given in detail. 

The last column represents the relative loss of sucrose in making sirup, 
as compared with the glucose present, but gives no indication as to the 
absolute loss which may have been incurred, and since the economical 
production of sugar largely depends upon the amount of this loss, this 
matter is discussed more fully in another place. 



Vaiieties. 



Early Amber sorghum I 
topped but not stripped. | 

Honduras sorgbum, topped 

and stripped. 
Honduras sorghum, topped 

but not stripped. 

Hondurassorghum.topp'd I 
and stripped. j 

Chines© sorghum, tapped 
and 6t£ix)ped. 

Chinese sorghum, topped S 
but not strii)pod. i 

Liberian sorghum, to])ped ( 
and stripped. i 

Pearl millet, topped and? 
not stripped. i 

Field coru, lopped and J 
stripped. | 

Egyptian sugar - corn, 
topped and stripped. 

Et iwell'a Eyergrecn corn, J 
. topped and stripped. ) 

Miller's sweet corn, topp'd J 
and stripped. J 

Miller's sweet corn, topp'd C 
and not stripped. I 



4 



I 



Sept. 18 
Sept. 24 
Sept. 30 
Oct. 1 
Oct. 21 
Oct.* 9 

Oct. 25 

Nov. 1 
Nov. 3 
Nov. 4 
Nov. 6 
Sept. 23 

Oct. 2 
Oct. 11 
Oct. 25 
Aug. 28 
Nov. 7 
Oct. 2 
Oct, ]0 
Sept. 'JO 
Oct. 4 
Oct. 7 
Oct. 8 
Oct. 13 
Sept. 11 

Oct. 16 
Oct. 17 
Oct. 18 
Sept. 17 
Sept. 18 
Sept. 19 
Sept. 20 
Sept. 25 



1, G03 

2, 566 
2, 436 
1, 778 

891 
556 

281 

1,405 
1, 231 
1,431 

3, 3CS 
319 

296 
1,679 

1, 709 

2, ' 544 

378 
437 i 
222 
1,969 
1,519 
1, 498 



o 



G21 

3, 435 
4, 185 
1, 968 

760 
1, 407 
1,191 

821 
1, 001 



231 
117 

155 
385 
76 



07 
667 
493 
472 



240 

1,035 
1,261 
593 
261 
527 
441 



i 

'Si 
5^ 



4G8 



1,174 
1, 114 
1,276 
2, 983 
24: 



1 

1,302! 
1, 026 
1, 026 

1, 095 
381 

2, 400 
2, 924 
1,375 

479 
880 
750 



1, 

2, 171 1, 063 



2,107 
1, 520 
760 



271 



247 
1,492 
1, 464 



710 
847 



975 
660 
382i 
229 

113 



611 
660 
,608 
111 

139 
542 
5(j2 

20 
1, 009 
106 
131 

70 
494 
3H4 
395 
332 
159 

1, 123 
1,395 
612 
214 
445 
254 
268 
294 



1057 
1060 
1057 
1061 
1068 
1072 

1077 

1058 
1058 
1054 
1055 
1066 

1060 
1060 
1058 

'i672 
1047 
1047 
1070 
1035 
1043 
1040 
1038 
1003 

1042 
1042 
1044 
1042 
1051 
1051 
1048 
1047 



9 

it 



42. 67 
41. 43 

40. 02 
37. 12 
42. 93 

41. 01 

.40.21 

47.40 
49.63 
46. 12 
47. 74 
31. 80 

46. 96 
32. 28 
32. 88 

36." 66 
28.04 
30.00 
31.53 
25. 09 
25. 28 
26.37 

25.' 60 

32. 69 

33. 33 
31. 10 
28. 16 



48. 93 



56. 73 
54. 85 
51. 72 
53. 91 
45. 68 



48. 2S 



45. 16 
37. 94 
37.43 
38.50 
30. 32 
41. 73 

48.79 
47. 71 
44. 51 
44. 68 



31.631 50.57 



21. 33 
32.64 
29.40 



33. 87 



8. 70 
11. 10 
11. 10 
11. 60 
11. 91 
12.30 

10. 49 

9. 24 

7. 70 
5. 40 
6.60 

11. 30 

11.6a 
5. 58 
5. 01 

10." 54 
6.60 
6.36 

10.90 
5. 40 
4. 80 
5.10 
2. 70 

8. 25 

8.28 
7. 35 



5. 20 
7. 40 
7.90 



e.50 



O 99 



4. 30 
3. 10 
3. 50 
3. 70 
2. 03 

2. 50 

1. 14 

3. 63 
5. 10 

5. 40 
5. 00 
2. 80 

2. 30 
8. 06 

4. 89 

'4*62 

1. 60 
1.49 
2.40 

2. 30 

3. 70 
3. 80 
4. 48 
2. 85 

1.19 
1.25 



3. 80 

4. 20 
4. 50 



3.70 



98.5 
154.0 
169.1 
102.8 
58.0 
41.2 

15. 

97.5 
88.5 
86. 8 
221.5 
17.3 

20.0 
74.0 
77.7 

186.4 
10. 
12.4 
9.5 
46.0 
39. C 
40.5 
36.1 
30.3 

132.0 

157 
68.8 
24.2 
57.6 
48.8 
31.9 
33.0 



II 



a 



6. 15 
6. 00 
6. 94 

5. 78 

6. 51 
7.41 

5.52 

6.94 
7. 19 
6. 07 
6. 58 

5. 43 

6. 76 
4. 46 
4, 

"7. 33 
2. 71 
2. 84 
4. 28 
2. 34 
2. 61 
2. 71 



1-9 



4. 89 

3.84 
3. 76 
3.50 
3, 21 
4.09 
4.10 
3.88 
3. 31 



14. 40 

14. 49 
17.16 

15. 67 
15. 17 

18. 00 

14.40 

14. 65 

14. 47 
13. 16 
13. 77 

15. 60 

14.39 
13. 82 
13. 82 

"is." 4 

9. 06 
9. 48 
13. 56 
9. 31 
10. 31 
10. 26 

10. 87 

19. 08 

11.75 
11.27 

11. 25 
U. 39 
12.94 
19. 23 
11.88 
11.24 



II 



46.4 
48.0 
44.3 
51.2 
58.3 
51.8 

61.0 

37.2 
38.1 
30.4 
33.4 
57. 4 

46.3 
26.3 
36.0 

'48."o 

39.3 
41.4 
52. 7 
36.9 
27.3 
21.4 
18.5 
52.9 

37.8 
11.5 
44.3 
38.1 
38.1 
38.1 
38.1 
38.7 



51.1 

42. 

56.6 

62.9 

60.9 

70.2 

36.4 
46.3 
39. 3 
33.4 
57.9 

54.4 
27.8 
35.8 

"47.' 5 
47.2 
46.8 
02.0 
48.1 
39.8 
34.5 
25.5 



20.9 
18.8 
46.7 
45.3 
45.3 
45.3 
45.3 
44.9 



Is 

(O ao 



13.01 

29.6 
20. 6i 15.41 
25.2! 15.35 

18.71 

16.8 10. 5' 



8.6 



Per cent, of glu- 
cose in juice. 


Per cent, of su- 
i crose in juice. 


Polarization of 
juice. 

1 llelativc loss of su- 
1 crose in making 
1 sirup. 


4. 30 


8. 70 




3.10 


11. 10 


11. 43', 14. 9 


3. 50 


11. 10 


10. .50 8. 7 


3.70 


11.60 


10. 50; 6. 6 


.2. 63 


11. 91 


; 4.8 


2. 50! 12. 30 


11. 80'^ 4. 7 



17.38 1.14 10.49 



31.7 13.62! 
32.9 13.49 
30.1 12.18 

33. 1 

16. 4' 



18. 3I 16.40 
57. 51 15. 18 
39.1'..., 



24.21 
17.21 
12.7; 
12. 6i 
23. 9j 
31. 3i 
36.4! 
42.0 



I 

3.631 9.24' 1 

5.10^ 7.70! I 

5.40i 5.40' 

o.OOi 6. 00| I 

2.801 11.30' I 

I 

2.30 11.60; 8.90! 
8. 06; 5. 58i ' 4. 80! 
4.89' 5.01: I 



26.1 
41.6 
17.2 
31.2 
31.2 
31.2 
31.2 
30.9 



15. 16 
10. 03 
15. 01! 
9.43j 

8. 07 



4.62: 10.54'. 
1. go! 6. 60i 



11. 91 
11. 24 



1. 49i 

2. 40: 

2. 30| 
3.70 

3. 80 

4. 48,1 
2. 851 



G. 36i 



4. f)Oi 
3. 50. 



10.90' 10.05 
5. 40: 4. OGi 

4.80' -i 

5.10 ! 

2.70 i 

8.25! 



I 



1, 19i 
1.25; 



8. 28^ . 

7. 35^ 



3. 80 

4. 20 
4. 50 

9. 39 "3." 70 



5. 20' 
7.40! 
7.90 
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The apparatus used in tlic cx])crinicuts, besides a few barrels and 
pails for lioldiufj the juice, consisted of a copper tank of tlie following 
dimensions: 4 feet 3 inches lon^^ 13 feet 3 iuclies deep, 2 feet 3 inches 
wide; a galvanized iron i)an 9 feet long, 8 inches deep, 3 feet 6 inches 
wide. This iron pan was surrounded by a wooden frame of 2-inch plank 
so as to support the sides, and each pan was placed in brickwork with 
chimney, and so arranged as to permit a fire to be kept below it in direct 
contact with the bottom. In the case of the copper tank the flames 
played about the sides also, so as to heat the contents more rapidly. 
The galvanized iron pan was such as could readily be constructed 
by any ordinary tinsmith or mechanic. The copper tank was used for 
defecation with lime; the galvanized iron pan for evaporation. The 
process, in brief, is as follows: After topping and stripping the com or 
sorghum, it was passed through the mill, and when sufficient juice had 
been obtained it was heated in the copper tank to a temperature of 
820 C.=180o After the juice had reached this temperature, there 
was added to it, with stirring, cream of lime, until a piece of litmus 
paper dipped in the juice showed a purple or bluish-purple color. The 
heat was now raised to the boiling point, and, so soon as the juice was 
in good ebulition, the fire was drawn and a thick scum removed from 
the stuface of the juice. After a few minutes the sediment from the 
juice subsided, and by means of a siphon the clear liquid was decanted 
off, leaving a muddy sediment which was equal to about one-tenth to 
one-twentieth of the bulk of the juice. It was found that by means of the 
stop-cock at the bottom of the defecator, it was possible to draw off the 
clarified juice more thoroughly than by means of the siphon, so that 
this method has been adopted for removing the juice. It is only neces- 
sary to collect in a separate vessel the first portions of juice coming from 
the stop-cock, which are turbid, and passing these through the bag filter 
with the sediment. This muddy sediment was then drawn off by means 
of a stop-cock and filtered through a plaited-bag filter, and the clear fil- 
trate therefrom was added to the liquid previously siphoned off. The 
clarified juice, which, during the above operation, is not allowed to cool 
below a temperature of 66^ C. or 150^ F., was now emptied into the 
evaporating pan, a.nd there was added to it, with stirring, a solution of 
sulphurous acid in water until the lime present was neutralized, as was 
Shown by the reddening of litmus paper when it was dipped in the juice. 
The evaporation was now hastened as much as possible, and the juice 
concentrated to a sirup at a boiling point of 112° 0., equal to 234^ F. 
or thereabouts. During the close of the evaporation there is great dan- 
ger of scorching the sirup, and this was obviated by allowing only coals 
beneath the evaporator and briskly stirring the sirup by means of pad- 
dles 8 or 10 inches wide. When the sirup reached the density above 
indicated it was drawn off into wooden tubs, the fire having previously 
been drawn from beneath the evaporator. 

It is doubtless true that many failures resmlt in securing a crystal- 
lizable sirup even from good juice, owing to the operations of pressing 
of the cane, defecation, and evaporation being too much protracted. In 
order that those wishing to enter upon this industry may know what is 
practically attainable, even with common appliances, the following data 
are given: 

In experiment No. 3, 2,107 pounds of topped stalks of Early Amber 
cane were pressed by the mill in 3 J hours, yielding 975 pounds of juice. 
The time required for heating the juice, defecation with Lime, and 
evaporation to sirup was 5 J hours. In order that the inferior character 
of tlie material supplied for these experiments might be known, speci. 
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mens were taken from the several lots of stalks in experiments ITos. 1^ 
2, 3, 4, and it was lound tliat tlie aA ei'a-i; w eiglit of tlie stalks in these 
lots was four ounces each. 

In most of the experiments above recorded the juice was raised to the 
temperature of 82o 0. (180^ F.), and then neutralized with milk of lime, 
but several experiments were made to learn the effect produced by 
neutralization with lime at different temperatures. 

In experiment No. 4 the juice was divided into two portions, and the 
lime was added to the one portion at 40^ C. (104^ F.), to the other por- 
tion at 250 C. (770 F.) ; and the portions were separately evaporated to 
sirup. 

In experiment No. 13 the lime was added directly after the juice was 
obtained from the mill, the temperature being 16^ C. (61^ F.). 

In experiment No. 18, the lime was added at 80^ 0. (176o F.). 

In the above-mentioned experiments the residts were entirely satis- 
factory, and seem to indicate that the neutralization by meaijis of lime 
may be effected at any stage below 82o O. No experiments were made 
in neutralizing at higher temi^erature than 82^ C. 

An experiment was also made to determine whether splitting the 
canes before they were passed through the mill would increase tlie 
percentage of juice obtained from the stalks. One hundred pounds of 
butt ends of Honduras sorghum were split lengthwise and then passed 
through the mill. Another parcel of one hundred pounds of butts of 
the same variety of sorghum, equal in all respects to the previous lot, 
was passed through the mill without splitting them. The results ob- 
tained were as follows : Percentage of juice obtained from split stalks, 
64 per cent. ; percentage of juice obtained from unsplit stalks, 57 per 
cent. ; from which it would appear that in this case at least, the previous 
splitting of the stalks occasioned an ai)preciable loss in juice. 

In plate 27 the apparatus used in these experiments is figured, show- 
ing the relative position of mill, pans, &c. 

Two pans only are represented as being in use, viz,, the defecaiing pan 
upon the left hand in the wood-cut and the evaporator upon the right 
hand. The stop-cocks by which the contents of the defecating pan are 
removed is not shown in the plate, being concealed by the small evapo- 
rator in front. A space of about two feet separates the brick work un- 
derneath the several pans, permitting one to pass easily about them. 

The apparatus represented in the rear is used for making sulphurous- 
acid solution, and consists of a small-sized hot- water tank for kitchen-, 
range, about 40 inches long and 10 inches diameter. Into this powdered 
charcoal and oil of vitriol are put, and the sulphurous gas is passed 
through iron pipes into a wash-bottle containing oil of vitriol, and from 
thence into a barrel nearly fiUed with water. A safety tube is connected 
with the wash-bottle to prevent any possible rushing back of the water 
into the generator in case of the withdrawal of the heat. By this ap- 
paratus a barrel or two of the solution may be made in a short time and 
at an expense not over 75 cents per barrel. For two barrels there 
would be required 75 pounds of oil of vitriol and 7 pounds of powdered 
charcoal. 

A few of the experiments made give a reasonable basis for estimating 
the probable yield of sirup and sugar to the acre ; and, therefore, an 
approximate estimate of tlie cost of producing sugar. 

Below is a tabulated result of a few of the experiments from stalks 
grown upon the gTounds of the department. These stalks were grown 
in rows 3 feet apart and in drills, and although a ^ood crop, there is no 
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doubt but that upon good land the estimated yield to the acre could be 
obtained: 
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3,673 
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Pearl millet 


r>r>, 000 

27, 240 


1,846 
1, 166 




1,807 







The first and second columns give the results actually secured, but 
the several juices were not in their best condition as compared with 
the results given in the first table. The third column is the amount of 
sirup the same weight of stalks would have yielded had they been cut 
at the proper time. The juice obtained from the stalks by the imper- 
fect means at command of the department was little more than half the 
amount present in the stalks. 

The fourth column represents the results attainable by the use of a 
mill that would give 70 per oent. of juice from the stalks; a result 
which is possible, and which is claimed by manufaeturers of mills. 

There is no doubt but that, when the present industry shall have se- 
cured the employment of the capital and scientific ability which has 
developed the beet-sugar industry, even these results, which may appear 
extravagant to many, wiU be assured. 

Although, as has been stated, these sirups were obtained from, stalks 
in which the maximum content of sugar had not yet been developed, 
they did, however, all crystallize well, and all yielded excellent sugar. 

At the present the sugar hasbeen separated from the Chinese sorghum 
sirup only, which yielded in the first crop of crystals 54.7 per cent, 
of its weight in sugar ; the Early Amber sirup, which yielded 47.6 per 
cent, of sugar; and from the field-corn sirup, which yielded 39.3 per 
cent, of sugar. This latter experiment is worthy of especial mention, 
since the result secured is not only most surprising, but contrary to an 
almost universal belief. The corn-stalks used were of three varieties : 
Lindsay's Horse Tooth, Improved Prolific, and White Dent — three 
coarse-growing white field corns. The stalks grew iu drills 3 feet apart, 
and about 9 or 10 inches apart in the drill. The ears were plucked after 
they had thoroughly ripened, and the husks were dead and dry. The 
corn was plump and sound, and yielded at the rate of 69.1 bushels of 
shelled com (56 pounds to the bushel) to the acre. The stalks were 
then topped, stripped, and crushed, and the juice proved to be the best 
iuice yet obtained from corn-stalks, at any period of growth or of any 
variety. 

Below are given the results of the examination of the stalks of Egyp- 
tian sugar-corn, Honduras and Early Amber sorghums, and tlie leaves 
from the same. This examination was made for the purpose of deter- 
mining the loss of sugar in the method employed in its extraction, also 
to determine the relative nutritive value of the leaves and stalks, 
pressed and unpressed. The stalks selected were split lengthwise, so 
that a fair average might be taken, and one half was dried thoroughly 
without pressing, and the other half was passed through the mill, and the 
bagasse, or pressed stalks, carefully saved and dried. 
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Varieties. 



Egyptian sngar-com, leaves 

^g^Ttian Bugar-coni, one-half oC 4 stripped stalks, un- 

; pressed ■ 

Egyptian sngar-com, one-half of 4 stripped stalks, pressed . 

Honduras sorghum, leaves 

Honduras sorghum, one-half of 2 stripped stalks, un- 

pressed 

Honduras sorghum, one-half of 2 stripped stalks, pressed. 

£arly Amber sorghum, leaves 

Early Amber sorghnm, one-half of 3 stripped stalks, un- 

_pressed 

Early Amber sorghum, one-half of 3 stripped stalks, 

pressed 



380 

832 
875 
432 

1.428 
1, 390 
399 

651 

905 



460 



47. 43 



724 



G6G 



47.91 



458 



447 



49.39 



116.6 

126.0 
99.0 
100.8 

285.3 
222.7 
99.7 

157.9 

147.8 



67.3 

84.9 

88.7 
70. 7 

80.0 
84.0 
75.0 

75.7 

83.7 



A determination of the proximate constituents* of the dried leaves, 
stalks, and bagasse is given below, from which it will appear that there 
still remains a large amount of sugar in the bagasse which the process 
employed failed to remove from the cane or stalks, also that the per 
cent, of starch compounds is greater in the pressed than in the unpressed 
stalks, and that the percentage of nitrogenous matter remains nearly 
tiie same. Since the nutritive value of the pressed stalks is nearly if 
not quite equal to that of the unpressed stalks, weight for weight, and 
as they are left in a mechanical condition suitable for their preservation 
as green fodder by the system of ensilage, it would appear desirable 
that experiments be made leading to their utilization for this purpose. 

Proximate analyBes of stalks, lagasse, and leaves of sweet corn and sorghum, caleulated to 

the dry substance^ 



Unpressed stalks, Early 
Amber sorghum. 


Unpressed stalks, Hon- 
duras sorghum. 


Unpressed stalks, Egyp- 
tian sugar-corn. 


Bagasso of Early Amber 
sorghum. 


Bagasse of Honduras 
sorghum. 


Bagasse of Egyptian su- 
gar-corn. 


Leaves of Early Amber 
sorghum. 


Leaves of Honduras sor- 
ghum. 


Leaves of Egyptian su- 
gar-corn. 


7. 36 


5. 39 


2. 85 


1.47 


2. 01 


1.11 


1.46 


3. 29 


1.48 


.94 


.33 


.44 


.35 


.64 


.40 


5. 05 


1.67 


.54 


a 98 


6.00 


8. 11 


5.11 


3. 53 


5. 75 


7. 91 


6.67 


5. 20 


34.73 


38. 14 


20. 01 


19.36 


21.77 


10. 08 


8. 58 


9. 37 


8.21 


2. 14 


1. 57 


1. 38 


2. 04 


2.20 


1.33 


3.82 


2. 78 


4.54 


20. 34 


17. G7 


22,44 


31. 46 


20. 27 


23.16 


14. 49 


21.22 


24.77 


4.95 


4.61 


6.90 


3.96 


3. 87 


6.04 


13.14 


10.43 


11.34 




5.15 


6.09 


13. 35 


15. 10 


22. 26 


12.08 


11.98 


12.65 


1G.01 


16.48 


19.82 


ID. 10 


20.66 


25. OO 


17. 98 


18.51 


20. 83 


6. 55 


4. 4G 


5.96 


3. 80 


3. 75 


4.87 


15.49 


14. 08 


10.44 


lOO. 00 


100. 00 


100. 00 


100.00 


100. 00 


100.00 


100. 00 


100.00 


100.00 



Yarities. 



Organic acid, chlorophyl, 

color 

Wax 

BroTm resin ^ 

Sugars 

Gum 

Starch isomers 

Albuminoids 

Alkali extract, by differ- 



Cmde fiber 

Ash, by ignition . 



By reference to the two preceding tables, it will be seen that a very 
large percentage of the sugar was lost by the method employed in its 
production. 



58 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



The amount of sugar in tbc Early Amber cane, dry, is to tlie amount 
present in tlie Early Amber bagasse, dry, as 100 is to 55.74. 
In Honduras cane, dry : Honduras bagasse, dry : : 100 : 57.08. 
In Egyptian sugar-com, dry : Egyptian sugar- corn bagasse, dry : : 100 : 



38.75 

As will be seen from these analyses — 

Per cent. 

The Honduras cane, fresh, contained sugar 7. 62 

Early Amber cane, fresh, contained sugar 8. 42 

The Egyptian sugar-com, fresh, contained sugar 3.94 

While the sugar remainiug in the bagasse, calculated to the fresh cane which pro- 
duced th^se bagasses, gave as follows : 

Per cent. 

Honduras sorghum, sugar ^ 3. 49 

Early Amber sorghum, sugar 3. 16 

EgyptiAQ fiugar-coru, sugar. 1. 14 



In other words, it will appear that there was occasioned a loss of— 

46.4 per cent*, of the sugar present in Honduras sorghum. 

S7.4 per cent, of the sugar present in Early Amber sorghum. 

28.9 per cent, of the sugar present in Egyptian sugar-corn. 

Tke importance, tjierefore, of a good mill cannot be overestimated, 
and it is desirabte that efforts be made to devise some process by which 
resmlts approxima^ting tliose obtained in the extraction of sugar from 
beets shall be attained, since it is obvious that, should the beet-sugar 
iltdusta^ be conducted in so wast^ul a manner as is the production of 
sugar from cane or from sorghum, this important industry could not 
survive a year, even in those countries most favorably circumstanced in 
re^rd to the production of beet sugar. 

For convenience the following results, which were obtained last year, 
are mppended, since these experiments were only confirmed this year, 
but the results have not been tabulated. 

In the experiments made with corn-stalks the stalks were invariably 
stripped, the tops being cut off at about the second joint. The percent- 
age of stripped stalks, leaves^ and tops is given in this table : 



Corn-BtaUci. 


Per cent- of 
stripped 
stalks. 


Per cent, ot 
leaves and 
tops. 




67.57 
58. 69 
67. 46 


32. 43 

31. 31 
32.54 








67. 91 


32.09 




In those cases where the sorghum was stripped and topped the fol- 
lowing percentage of strii)ped stalks and of leaves and tops was obtained : 


Sorfhnm. 


Percent, of 
stripped 
■talks. 


Per cent, ot 
leaves and 
tops. 




72.67 
72.55 


27. 33 
27. 45 






72. 61 


27.39 





^jaccount of the trouble in stripping the stalks, experiments were 
made witii stalks unstrippad, the tops alone being removed, and these 
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experiments appear to ])rovc that this troiil)lesonie operation of strip- 
ping may be avoided without any diminution of the amount of juice or 
of sugar obtained therefrom. 

Below are the results obtained from stripped and unstripped sorghum, 
calculated to the raw stalks used. 

By raw stalks is meant the stalks as they were cut in the field — leaves, 
tops, and all. 



Sorghum. 



Averft^ per 
cent, of iuioe 
to raw stalks. 



coat sirup 
in juioo. 



Stripped sorghum, two experiments .... 
tJnatripped sorghum, five experiments. , 



35.02 
40.60 



15.00 
15.47 



From the above it will be seen that not only was an increased amount 
of juice obtained, but that this juice gave an increased percentage of 
sirup, and there appears nothing unusual in the treatment of this jtiice 
from the unstripped cane, nor was there any appreciable difference in 
the readiness of the sirup to crystallize, nor in the character of the sugar 
finally obtained. 

Although perhaps further experiments are desirable before consider- 
ing this point as settled, it would appear from the above that not only 
Was stripping unnecessary, but that it really involved a loss in the 
amount of sugar to be obtained ; at least the above results indicate a 
difference of twenty per cent, increase in product in favor of the un- 
stripped cane. It is not improbable that the above result is due to the 
fact that the leaves in passing through the mill tended to fill up the in- 
terstices between the compressed cane, and thus prevented the expressed 
juice from flowing through between the roUs with the bagasse. In case 
of discoloration by action of moisture or other causes, it will, however, 
be advisable, and probably necessary, to strip the stalks. 

Several experiments were also made with both corn-stalks and sorghum 
to determine the relative value of the upper and lower half of the stialks, 
with the results given in the following table: 



Com and sorghnm. 



Percentage of 
juice to stalks. 


Specific grar- 
ity of juice. 


Percent»e« of 
sirup in Juices 


29. 04 


1C53 


14.62 


19. 94 


1050 


13.46 


47.49 


1059 


16.41 


41. 49 


1062 


16.47 


43. 16 


1057 


14. 70 


34. 09 


1059 


14.26 



Corn-stalks, butt ends, No. 3 
Corn-stalks, top ends, No. 4 . 
Sorghum, butt ends, No. 8... 
Sorghum, butt ends, No. 10. . 
Sorghum, top ends, No. 9. . . . 
Sorghum, top ends, No. 11. . . 



]S"os. 8 and 9 were the butts and tops of the same stalks, and were cut 
Just after a rain, as were also Nos. 10 and 11, from which the rain had 
evaporated, and the difference in yield of juice and 'sirup between butts 
and tops is nearly constant. The increase in specific gravity of the 
juice from butts over that from the top is also worthy of notice. 

From the above table the conclusion from the average results is that 
the proportion, by weight, of sugar in the lower half of the stalk is to 
the sugar in the upper half as follows : Corn butts to corn tops as 159 
to 100 ; sorghum butts to sorghum tops as 131 is to 100. As will be 
seen by reference to the first table, the stalks of both com and sorghum 
in the above experiment were divided almost equally by weight into 
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butts and tops, so that the above proportion fairly represents the pro- 
portion of yield of sugar in the upper and lower half of the cane. Therje 
was a marked difference in the appearance of the juice as it flowed from 
the mill (that from the butts being lighter in color, especially in the ex- 
periments with corn), but after clarification no appreciable difference 
could be observed, nor was there any difference in the product except 
the quantitative one above mentioned, which was, however, a marked 
difference. Also, there was a marked difference in granulation in favor 
of the juice from the butts. 

■^he experiments of this year (1879) doubtless explain some of the 
results of the previous year ; since it is probably true that, owing to im- 
maturity, the tops had not yet attained their maximum content of sugar. 
A study of the previous tables giving results of the ana lyses of sorghums 
shows that up to a certain period the lower half of the cane is the best, 
but that this does not remain true of the sorghum, as it does of the 
sugar-cane in Louisiana, since the sorghum does have time to completely 
mature, which is not true of the sugar-cane in our country. 

In the following table there have been calculated from the results 
given of the expeiiments in the making of sugar the following: 

1st. The percentages of the sugar present in the juices operated upon, 
which were obtained in the sirup. 

2d. The percentage of crystallizable sugar (sucrose) present in the 
iuices, which was obtained in the sirup. 

3d, The percentage of uncrystallizable sugar (glucose) present in the 
iuices, \fhich was obtained in "the sirup. 

4th. The percentage of crystallizable sugar present in the juices, which 
was inverted by the process of manufacture. 

5th. The percentage of uncrystallizable sugar (glucose) destroyed dur- 
ing the process of manufacture. 

The presence of the same relative proportions of crystallizable and 
uncrystallizable sugar in a sirup to those present in the juice from which 
this sirup has been prepared, by no means implies that there has been 
no inversion of the crystallizable sugar ; for the destructive action of 
an excess of lime upon glucose is well known and is not unfrequently 
made available in the production of sugar. Hence it not unfrequently . 
happens that the relative quantity of crystallizable sugar in the sirup 
may be greatly in excess of that present in the juice, even after a large 
quantity of the crystallizable sugar has been destroyed by inversion. 
It is only possible then to determine the character of the changes which 
have taken place in the sugars during the process of manufacture, by 
quantitatively determining the amounts of sucrose and glucose in the 
juices and in the sirups prepared from them. 

Since, obviously, this is a question of the greatest practical impor- 
tanpe, as bearing upon the profitableness of the production of sugar from 
corn-stalks or sorghum, the tables following will be studied with interest 
by those engaged in this production. 

As will have been observed in the previous table, there is a constant 
but not uniform discrepancy between the polarization of the sirups and 
the amount of crystallizable sugar found present by analysis. 

Almost invariably the amount of sucrose found present is somewhat 
in excess of the amount indicated by the polariscope, and this varia tion 
is such as to forbid any supposition that it is the result of error in ob- 
servation or analytical work. 

This explanation may be found by consulting the following tables, by 
which it appears that, although there is generally about the same amount 
of glucose in the sirups relative to the amount present in the juice 
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(averaging 97.1 per cent.), there is still evidence of tlie destruction of 
average of 35 per cent, of tlic glucose. This destruction of glucose 
appears to be compensated, in part, by the inversion of a certain por- 
tion of the crystallizable sugar, and this inverted sugar possesses such 
action upon the polarized ray as to render the results of the polariscope 
practically worthless. 

Practically, it appears that the proi)ortion of crystallizable sugar 
present in the juice, which may be obtained in the siruj), depends 
greatly upon the condition of the stalks when worked. For, as will be 
seen, the average amount secured in all these experiments was but 77.1 
per cent.; still in those sirups prepared from canes which were in the 
proper condition the amount was over 90 per cent, of the crystallizable 
sugar present in the juice operated upon. (See exjieriments Nos. 6 and 
7*) It is not improbable that even better results may be secured after 
further experiments shall have perfected the process of manufacture ; 
but in view of the fact that such results have been attained with such 
crude and simple apparatus as that employed in the experiments here 
recorded, this result is highly gratifying. 

We may hope then to secure in sirup 90 per cent, of the crystallizable 
sugar present in the juice operated ujjon. 



■ 

Number. 


Tor cent, of eufjara in 
sirup of amount pres- 
ent in juice. 


Per cent, of sucrose in 
sirup of amount pres- 
ent in juice. 


Per cent, of glucose in 
sirup of amount pres- 
ent in juice. 


Per cent, of sucrose in- 
verted of amount 
present in juice. 


® an 

o a> 
a o 

"S-S . 

"la 
















82.3 
74.7 
83.3 
85.1 
94.4 
92. 9 
77.4 
89.5 
91.8 
79.0 
82.1 


66.7 
66.1 
76.0 
80.2 
89.1 
91.7 
57.7 
87.1 
95.7 
69.7 
79.8 
C7. 5 
03.9 
98.7 


138.3 
102.1 
106.0 
107.8 
J20.9 
103.6 
127.7 
96.5 
90.7 
91.2 
91.3 
114. 5 
98.6 
110.6 


33.3 
33.9 
24.0 
19.8 
10.9 

8.3 
42.3 
12.9 

4.3 
30.3 
20.2 
32.5 
31.1 

1.3 


0.0 
31.8 
18.0 
12.0 












4.7 
14.6 
16.-4 
13.6 
39.1 
2&9 
l&O 
32.5 




9 








13 

u 

15 


80.4 
86.4 
95. G 


^R 




24 ! 


83.3 
68.8 
69.7 
77.2 
82.9 
85.6 
69.3 


96.7 
103. 5 
80.4 
• 71.3 
96.8 
87.2 
98.3 


16.7 
31.2 
30.3 
22.8 
17.1 
14.4 
30.7 


20.0 
27.7 
49.9 
51.5 
20.3 
27.2 
32^4 




102.2 
58.3 
79.2 


102.7 
29.7 
28.8 


io2.6 

25.8 
37.5 






26 1 


70.3 
71.2 


144.5 
133.7 




96.1 
85.4 
118.5 


98.5 
79.2 
110.1 


92.8 
96.1 
133.2 


1.5 
20.8 


8.7 
24.7 








- i 


84.9 


77.5 


93.7 


22.5 


28.8 


85.5 


77.1 


97. 0 


24.2 


34.7- 



The results obtained in the experiments made with stalks from 
StowelPs Evergreen Sweet Corn are most remarkable and demand ex- 
X>lanation. It will be seen that the juice obtained firom these stalks 
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gave in the laboratory excellent results, and promised a sirup of flue 
quality. By reference to the tables it will be seen, however, that these 
sirups (see exi)eriments Nos. 26 and 27) were wholly abnormal and very 
disappointing. These stalks were cut in Frederick, Md., October 11, 
packed in a. close car, and, through an oversight, allowed so to remain 
during oppressively hot weather until the 15th. They were worked up 
on the 16th, 17th, and 18th. Upon their arrival at Washington they 
were found so heated as to render their removal from the car even diffi- 
cult, and yet, as wiU be seen, the juice expressed from them appeared 
of excellent quality, but every attempt to produce from it a crystajlizar 
ble sirup, failed, and an analysis of the sirup showed that a very large 
percentage of the sugar had been inverted (in experiments Kos. 26 and 
27), and that the destruction of glucose in the sirup had been unusually 
large, whUe the amount of crystallizable sugar present in the juice, and 
recovered in the sirup, was less than 30 per cent. 

A few of the results attained appear to be only explicable upon the 
supposition that there have been slight errors in analysis, but revision 
of the work fails to reveal such errors, and the results are given in full 
without omission, hoping that future investigation may enable us to 
solve difficulties which at present appear irreconcilable. 

Compariion of the ujpj^er and lower halves of iorghum-canei. 

Per cent. 

Average per cent, of water in 17 specimens of Chinese sorghum tops.. 73. 05 

Average per cent, of water in 16 specimens of Chinese sorghum butts.. 74. 46 

Average per cent, of water in 20 specimens of Honduras sorghum.. -.tops.. 72. 57 

Average per cent, of water in 20 specimens of Honduras sorghum - ..butts.. 76. 15 

Average per cent, of water in 23 specimens of Liberian sorghum tops.. 71. 67 

Average per cent, of water in 23 specimens of Liberian sorghum butts.. 75. 22 

Average per cent, of water in 22 specimens of Earl y Amber sorghum . . . tops . . 72. 73 

Average per cent, of water in 22 specimens of Early Amber sorghum . butts. . 72. 13 

Average per cent, of juice from 10 specimens of Chinese sorghum tops.. 45. 17 

Average per cent, of juice from 10 specimens of Chinese sorghum butts.. 49. 89 

Average per cent, of juice from 16 specimens of Honduras sorghum.. tops.. 42. 88 

Average per cent, of juice from 17 specimens of Honduras sorghum. butts.. 45. 44 

Average per cent, of juice from 13 specimens of Liberian sorghum tops.- 42. 63 

Average per cent, of juice from 13 specimens of Liberian sorghum butts.. 44. 50 

Average per cent, of juicefromll specimensof Early Amber sorghum., tops.. 46. 68 

Average per cent, of juicefromll specimensof Early Amber sorghum. butts.. 50. 58 
Average specific gravity of juice from 17 specimens of Chinese sorghum, 

tops - : L 0725 

Average specific gravity of juice from 17 specimens of Chinese sorghum, 

buttB 1- 

Average specific gravity of juice from 21 specimens of Honduras sorghum, 

tops 

Average specific gravity of juice £rom 21 specimens of Honduras sorghum, 

butts.. 1.0584 

Average specific gravity of juice from 24 specimens of Liberian sorghum, 

tops ----- 1.0753 

Average specific gravity of juice from 24 specimens of Liberian sorghum, 

butts 1- 

Average specific gravity of j nice from 22 specimens of Early Amber sorghum, 

tops ----- 1-0765 

Average specific gravity of juice from 22 specimens ol Early Amber sorghum, 

butts : l.mi 

Average per cent, of solid matter in juice from 16 specimens of Chinese sor- 

.ghum tops.. 16.21 

Average per cent, of solid matter in juice from 17 specimens of Chinese sor- 

• ghum butts . . 16. 81 

Average per cent, of solid matter in juice from 19 specimens of Honduras sor- 
ghum tops.. 13.85 

Average per cent, of solid matter in juice from 20 specimens of Honduras sor- 
ghum... r butts.. 13.82 
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P«r cent 

Average per cent, of solid matter in jnice from 23 specimens of Liberian sor- 
ghum tops.. 16.91 

Average per cent, of solid matter in juice from 22 specimens of Liberian sor- 
ghum butts.. 16. 71 

Average per cent, of solid matter in juice from 19 specimens of Early Amber 

sorghum tops.. 17.59 

Average per cent, of solid matter in juice from 21 specimens of Early Amber 

sorghum - butts . . 16. 75 

Average per cent, of water in tops, 79 specimens - 72. 45 

Average per ce^t. of water in butts, 79 specimens 74. 51 

Average per cent, of juice from tops, 50 specimens. 43.96 

Average per cent, of juice from butts, 51 specimens 46. 90 

Average per cent, of solids in juice from tops, 77 specimens - 16. 18 

Average per cent, of solids in juice from butts, 80 specimens 16. 02 

Average specific gravity of juice from tops, 84 specimens 10.71 

Average specific gravity of juice from butts, 84 specimens 10.70 



From the above comparison it will appear that there exists no marked 
difterence in the amount of juice present in the upper and lower halves 
of the canes, nor in the quality of this juice as indicated by either the 
relative specific gravities or the total amount of solid matter present in 
the juices. 

But by reference to the previous tables, giving the results in detail, 
the fact will appear in the jcase of each of the sorghums examined that, 
during the early stages of development of these plants, the total sugal« 
present m the juices is comi)aratively low, often not one-third of the 
maximum afterwards found in the plant, and consequently the amount 
of sirup possible to be made from this immature cane is proportionately 
less than that which the same stalks would yield when fully matured. 

It will also appear that, during this early and immature state of the 
plant, the relative amount of crystallizable surgar (sucrose) as compared 
with the total sugars present is much greater in the lower half of the 
canes. This condition remains, apparently, until the seed has reached 
the milky state, at which time the juices in both parts of the plant ap- 
pear to be of equal value. But it must not be understood that the maxi- 
mum content of sugar in the plant has been reached at this period of 
development, since, as will be seen by the tables, this is far from the 
fact. 

From this period in the plant's development until the perfect ripening 
of the seed, the juices appear to uniformly increase in their content of 
crj^stallizable sugar, and to decrease in their content of uncrystallizable 
sugar. 

StiU later in the history of the plant there appears a slight deteriora- 
tion in the quality of the juice from the lower half of the stalk, and it is 
found generally to be somewhat inferior to the juice from the upper half. 

It appears probable that this deterioration of the juice from the lower 
part of the cane marks the incipient stages of death and the ultimate 
decay of the plant, the roots and leaves failing in their office to supply 
the full amount of nourishment which the plant requires. It begins to 
feed upon itself, so to speak, and it is to be observed that at this period 
the off-shoots from the upper joints of the stalk begin a vigorous growth 
and appear to live as parasites upon the parent stalk. 

It will appear also that at the first examinations the specific gravity 
of the juices from the lower half of the cane is almost invariably greater 
than that of the juices from the upper halves, and that an equality of 
specific gravity appears to indicate an equality between the juices in 
their content of sugar not only, but in its relative proportions of sucrose 
and glucose. 
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Proximate analyses have been made of the seed of two varieties of 
sorghum, the Early Amber and the Chinese, the results of which are 
given below. It will be seen that this seed differs but little in composi- 
tion from the other cereals, and closely resembles corn, audit will doubt- 
less prove valuable as .food for farm stock. 



Constituenta. 



Moisture 

Ash 

Fat , 

Sugars 

Albumen, insoluble in alcohol. 
Albumen, soluble in alcohol. . . 

Gum 

Starch, color, &c 

Crude fiber 



Sprghum seeds. 



EarlyAmber. Chinese. 



10. 57 


9.93 


1. 81 


1.47 


4. GO 


3. 95 


1. 91 


2.70 


2.64 


2.64 


7. 34 


C.90 


1.10 


. .72 


68.55 


70.17 


1.48 


l.«2 


100. 00 


100. 00 



Moisture was estimated from loss by drying at 105^ 0. Ash, by sim- 
ple ignition ; total albuminoids from total nitrogen multiplied by 6.25. 
Under ''sugars'' is given that portion of the 80 per cent, alcohol extract 
which was found soluble in water. The insoluble portion of this alcohol 
extract included a little red coloring matter, but otherwise seemed to be 
identical with the " zein " of maize. Gum was extracted by water, after 
use of ether and alcohol. Fat was extracted directly from the sample 
by absolute ether 5 it was yellowish, semi-solid, and very much resembled 
the fat similarly extracted from corn. Starch, color, &c., were deter- 
mined by difterence. In early amber there was found 64.05 per cent, 
and in Chinese sorghum 64.74 percent, of starch by titration, with Feh- 
ling's solution of an acid extract made after extraction with ether, alcohol, 
and water. « 

Crude fiber is that portion, ash free, which still remains insoluble 
after treatment of the sample with ether, alcohol, water, dilute hydro- 
chloric acid, and dilute potassic hydrate. It is usually white or slightly 
gray, and free from nitrogen. 

Proximate analyses have also been made of the scum and sediment 
obtained in defecating the juice, with a view of throwing light upon the 
chemical character of this important process. 

The result of these analyses are given below. 



Constitnents. 



Moisture • • 

Ash 

Chlorophyll and wax 

Sngars - 

Kesins and trace ^bnmen 

Gum 

Albuminoids ^9^: 

Humus like substances, diff 

Crude fiber - 

Starch isomers - 



Liberian 
lime pre- 
cipitate. 


Honduras 
lime pre- 
cipitate. 


Honduras 
slcimmings. 


9. 77 


7.69 


5. 72 


21. C9 


7. 00 


14. 30 


17. GO 


8. 95 


14.44 


10. SO 


43. 90 


35.06 




3. 20 


5. 08 


G. 02 


11.40 


11. 10 


2l'. 53 


4. 55 


8. 05 


— 7:j 


12.71 


5. 58 




.4& 


r>. 49 


Trace. 


Trace.* 


15.18 


100.00 


100. 00 


100.00 



The large amount of ash in Liberian lime precipitate and Honduras 
i^kimmings was, due to the presence of considerable clay, which had beeii 
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used to hasten the clarification of the juice. There was little or no clay 
present in Honduras lime precipitate. The claying seems mechanically 
to have carried down a large proportion of the albumen in the Liberian 
lime precipitate. 

The very great difference in these waste products is probably due 
almost wholly to differences in the manipulation of the juices. 

Very probably there exists in lime precipitates a combined organic 
acid; this will be investigated in the future. 

Whoever may detect error in the methods employed, or in the results 
stated, will confer a favor by mentioning the same. 

It is certainly most desirable that these experiments be continued 
upon a larger scale, and with at least a dozen varieties of sorghum and 
an equal number of varieties of sweet, yellow, and white corn. 

At least an acre of each variety should be grown, and the develop- 
ment of each should be watched through the season, and when the 
proper time for working up the crop has come, let the acre be worked 
up for sugar. Such an experiment would require little outlay and be 
productive of invaluable results. It would require at least three or four 
assistants additional in the chemical laboratory to attend to the continued 
analyses of the canes^ and would necessitate a somewhat larger appa- 
ratus for working up the crop. 

The correspondence addressed to this division upon this subject of 
sugar has steadily increased until it requires nearly all the time of one 
assistant to attend to it. 

THE PEKMANGANATE PROCESS FOB THE ESTIMATION OF SUGARS IN 

JUICES. 

1. Preparation of the juice, 

TTsually two stalks were selected for analysis. Their maturity, as 
shown by the development of blossoms, seeds, and the color and condi- 
tion of the glumes, was recorded. Then were noted — 

a. The weight of the unstripped stalks. 

b. The weight of the stripped and topped stalks, and, by difference, 
the weight of leaves and tops. 

c. The average length and diameter of the stripped stalks. 

These stripped stalks were then divided so that tops and butts were 
of equal weight. Then was found — 

d. The average length each of tops and butts. The tops and butts 
were then separately analyzed. Each by itself was cut finely with a 
hatchet, and then bruised in an iron mortar. The bruised mass was 
t hen placed in a small bag, and submitted to a heavy pressure in an 
ordinary iron press. 

The expressed juice was collected and weighed, and the percentage 
calculated to the unstripped stalks taken. 

The juice thus obtained usually was greenish from the presence of 
chlorophyll. As the plant matured, the color of the juice inclined to 
amber, and in perfectly ripe stalks (especially of the Early Amber 
variety) the color was red, from the presence, in the central portion of 
the stalk, of a red coloring matter sparingly soluble in ether, readily 
dissolved by 80 per cent, alcohol. 

The specific gravity of the juice was determined usually by a pikno- 
meter. It was found that the readings given by an accurate hydrome- 
ter accorded well with the specific gravity indicated by weight, if the 
5 AG 
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jaice was previously allowed to stand for about half an kour, to allow 

included air to escape. 

A weighed portion of the juice was dried, at a heat not exceeding 
lOOo 0.5 until two successive weights showed but little variation; the 
percentage of residue thus found was stated as total solids in juice. 
These figures can be regarded only as fair approximations, for chemists 
are well aware of the diflSculties attending the perfect desiccation of 
saccharine juices. In this connection, however, the results are valuable 
as checks upon the sugar determinations. 

For determination of sugars in the juice 100 c. c. were taken, and 
made in every case to 125 c. c. by addition of solution of subacetate of 
lead and water. Among other substances precipitated by the treatment 
were chlorophyll, albumenoid matter, gum, and lead salts of the inor- 
ganic acids of the ash. 

The liquid was filtered perfectly clear through dry paper, and was 
sometimes colorless and sometimes amber. Every 19 c. c. of this liquid 
represented 8 c. c. of the original juice. 

For the determination of glucose, 10 c. c. of this filtered liquor were 
taken, and for sucrose 5 c. c. 

The portion for glucose was treated with considerable excess of Fehl- 
ing's solution, and carefully heated on the water-bath, a thermometer 
being inserted in the liquid, which was not allowed to rise above 75^ 0. 
At this temperature perfectly pure sucrose does not reduce Fehling's 
solution in the least. 

The portion for sucrose was inverted by boiling half an hour with 
slight excess of dilute hydrochloric acid. The inverted sugar thus 
formed was then treated with large excess of Fehliiig's solution, exactly 
as above described, except that it was not necessary to keep the tem- 
perature lower than the heat of the water bath (lOQo C.). 

The precipitated red suboxide of copper was then thoroughly wifehed 
with hot water by decantation and filtration (without aspiration usually) 
through fine paper. It was then dissolved in an acid (sulphuric) solu- 
tion of ferric sulphate, and the amount of ferrous salt determined by 
titration with potassium permanganate. 

This method for determining glucose depends upon the following facts: 

1. That two molecules (360 parts by weight) of glucose (Cg H12 Oq) will 
reduce from Fehling^s solution five molecules of cuprous oxide (5 Ouj O). 

2. That the five molecules of cuprous oxide thus precipitated will re- 
duce in acid sol. five molecules of ferric sulphate (Fe2 (S O4) 3) to form 
ten molecules (1,520 parts by weight) of ferrous sulphate (Fe S O4) as 
is explained by the following equation: 

5 Cu2 O ) . i 5 Fe^ (S 04)3 ) . ( 5 H2 S O4 ) _ ( 10 Cu S O4 ) , 

715 parts J \ 2,000 parts J \ 490 parts ) ~ \ 1,595 parts ) 

1 10 Fe S O4 ) , ( 5 Ha O \ 
1 1,520 parts ) ( 90 parts j 

The ten molecules of ferrous sulphate thus formed will decolorize one 
molecule (316.2 parts by weight) of potassium permanganate (K, Muj 
Og), thus: 

( 10 Fe S O4 ) , ( K. Mn2 Oa > , ( 8 H2 S O4 ) ( 5 Fe^ (S 04)3 ) , 
\ 1,520 parts ) ( 316.2 parts ^ ) 784 parts ) ^ 1 2,000 parts ) 
( 2 Mn S O4 ) , ( K2 S O4 ) . ( 8 H2 O \ 
\ 302 parts f \ 174.2 parts ) "^^ ( 144 parts f 

By following this explanation, it appears that two molecules of glu- 
cose are exactly represented by one molecule of potassium permanga- 
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nate, as will appear from the foUowingyby omitting the second and third 
members of the series. Thus: 

( 2 Oa Hia Oe ) ( 5 Cu, O ) _ ( 10 Fe S ) _ ( Mn, O, > 
\ 360 parts ) I 715 parts ) " \ 1,520 parts ) \ 316.2 parts / 

In other words, 316.2 parta by weight of potassium permanganate are 
equivalent to 360 parts of glucose, or one part of permanganate corres- 
ponds to 1.1385 parts of glucose. If, then, the amount of permanganate 
decolorized be multiplied by 1.1385 it will correctly represent the amount 
of glucose present So much for the theoretical explanation. In prac- 
tice it is found that each chemist must determine for himself his titra- 
tion error by estimations made upon sugar of known purity. 

This individual error is due to the difficulty in determining the exact 
end reaction ; experience has shown, in the course of this work, that 
the point where the color of the permanganate barely appears in the 
rapidly agitated liquid is nearly identical with the true end reaction; 
Some operators carry the titration a little further until a faint rose tint 
is permanent for about two seconds. Each man who has done this work 
has carefiiUy determined his titration error, and all figures submitted 
have been corrected therefor. The iron solution works best if very 
strongly acidulated with sulphuric acid. The most convenient strength 
for the permanganate solution is 4.392 grams to the liter, equal to .005 
grams glucose for each cubic centimeter. 

In the earlier part of these determinations it was not considered 
necessary to thoroughly wash the precipitated suboxide of copper before 
dissolving it in the ferric sulphate solution. Carefully performed ex- 
periments, however, show ed that washing was best, and that the results 
obtained on unwashed suboxide would equal those on the washed if 
multiplied by .9676 for glucose and by .9433 for sucrose. 

As the results of much careful work, it appears that if the suboxide 
be well washed, and if eacjh operator determines his titration error, the 
determination of glucose by this method is very accurate. 

Tlie amount of glucose found was divided by the weight of 8 c c. of 
the juice analyzed for percentage of glucose* The sucrose was found 
by subtracting from the total glucose after inversion the amount origi- 
nally present in 4 c. c. of the juice, and multiply ing the remaining glu- 
cose by .95. The percentage was then calculated in the usual way, 

StJaAB BEETS. 

Seven samples of beet-roots in their natural condition and one sample 
of sliced and dried root have been received and tested. Table No. I 
gives the names and addresses of senders and dates of analyses, No 
infoiniation has been received concerning the kind of seed sown, except 
from the sender of samples 1, 2, and 3, and none in any case as to fer- 
tilization, cultivation, or crops obtained. Table No. II gives the results 
of analytical tests, and shows that only two roots, samples 1 and 3, come 
up to the requirement for a good sugar-beet, these being the only ones 
which contain not less than 80 per cent, of cane sugar in the soluble 
mutter of the juice. The jaice of sample 2 contains 0.8 per cent, more 
of cane sugar than sample 3, but also contains 1.9 per cent, more of mat- 
ter not sugar, thus bringing the proportion of cane sugar in the soluble 
matter down to 73.3 per cent., and causing this sample to rank the poor- 
est but one in the list in this respect. 
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Analytes of sugar leeU. 
1. 



Sendor. 



Sender's addroai. 



Date iicceived. 



Kind of ti 
aoTrn. 



1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 



William Cartwrif;ht. 
"William Cart'wrip;lit. 
William Caitwright. 

E. M. Kufff? 

('liadea lihondcs 

E. M. llugg 

A. D. Cotfe* 



Oswpgo, N. Y. 

do 



April 19, 1880. 



Peabody, Kans . 
Vinfli'iid, N. .J.. 
Peabod y, Kan a . 
Perry, lowni 



,...do 

Mardi 16, ie\'0..., 
yebniarv 3, '830 . 
Marcli lb, 18>v0 ... 
December 17 1379 



Imperial. 
Do. 
Do. 



H. 



Number. 


Moan weight of root 
in pounds. 


Per cent, of juice ex- 
pressed from root. 


Per cent, of sucrose 
in juice. 


Per cent, of foreign 
matter in juice. 


.5-3 

rt '-4 
be® 


J3 

« g 

0 


Specific f^ravity of 


|> 

B 0 * 




2.2 


53.7 


14.3 


2.4 


85.6 


7.7 


1.075 


£8.5 




1.8 


47.0 


10.7 


ci. 9 


73. 3 


5,0 


1.067 


88.6 




1.9 


64.2 


9.9 


2. 0 


83.2 


6.4 


1. 053 


93.0 




1.4 


fif). 2 


9.7 


2. G 


7y. 2 


5.5 


1. 058 


78.4 




1. 1 


49.3 


9. 4 


4.3 


68.0 


4.6 


1. 063 


89.8 




2.2 


63.6 


9.0 


• 2.5 


78.3 


4.8 


1. 055 


77.0 




4.9 


60.0 


8.9 


2.7 


76.7 


&3 


1. 060 


86.0 



Analysis of sugar-beet sliced and dried. 
From J. S, Pitman, Providence, R. I. 

Water was added to tbe dried powdered root in quantity to make the 
moisture of the material 77.3 per cent. From this mixture 67.9 per cent, 
of juice, specific gravity 1.086, was obtained, which gave, calculated to 
the dry root— 

Per cenl 

Bncrose 17. 21 

Glucose 1. 31 

The press-cake from the foregoing operation was exhausted three 
times in succession with water, each time an amount being taken equal 
to ten times the weight of root taken ; from these combined washings 
the following results calculated to the dry root were obtained : 

Per cent 

Sucrose 8.30 

Glacose 0. 48 

The combined results are — 

Water - 9.24 

Total sucrose 25. 51 

Total glucose 1.79 

Undetermined 63.46 

100. 00 

ANALYSES OF MARLS, SOILS, CLAYS, ETC. 

Frequent applications are made to the department for analyses of 
marls, soils, clays, peat, and similar substances, and referred to this 
division, and in many cases the analyses have been made, the results of 
some of which are given in the following pages. 

It is obviously impossible to comply with all the demands made for 
such work, and in view of the purely local, if not personal, character oi 
the work, it hardly seems desirable that the limited force in the labora- 
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tory should be employed in such analyses. To be of any value practi- 
caliy, the analysis must bo thoroughly performed, and few are aware of 
the time required and labor involved in making a complete analysis, and, 
as will be seen, it not infrequently happens that specimens of marl, &c., 
Bubmitted for examination are quite worthless, and the time given to their 
analysis practically lost. The same remark applies to ores, minerals, 
and mineral waters, of which there are very many specimens received 
iTom all parts of the country, generally from those without much knowl- 
edge concerning the general character of the specimens sent, which 
Bpecimens almost always prove worthless. 



Constitnenti. 


No. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 




Per cent. 

16. 80 
2. 18 

86. 55 
6.00 
2. 28 

15. S4 


Per cent. 
3.98 


Per cent 
9. 16 


Per cent. 
17. 42 


Per cent. 
10. 6S 






63. 32 










38. 09 
2. 33 
3.48 
7. 63 
.80 

23.31 


.86 
.29 
.81 

82. 34 
2.40 

45. 09 


.la 

Trace. 
Traco. 
36. 69 




.33 
1.96 
10. 60 

.30 
29.96 








2. 69 




61. 49 




.14 

Trace 


























IC. S6 




9. 59 














09.54 


100. 45 


S4. 39 


99. 81 


98.98 


No. 1. — Green sand marl from Meridian, Miss. 

No. 2. — Clay from Maryland. 

No. 3.— Clay from Potomac Terra Cotta Company. 

No. 4.— Kaolin from Maryland. 

No. 6. — ^Kaolin from Virginia. 


GonBtituenti. 


No. 1. 


No. a. 


No. S. 


No. 4. 


No. 5. 


Ncf. 




Per cent. 
42, 60 


Per cent. 
42. 67 


Per cent. 
55. 29 


Per cent. 
2. 00 


Per cent. 
87. 71 

{ «.23| 

1.22 
4.84 


Per cent. 
66.72 




Alumina.. 














67. 40 


67. S3 


64. 71 




8.82 
S6. 44 
4.03 




Water 












Traces 
Tracea . . 


Tracea 
Tracea .. 


Traces 


.11 














100. 00 


100. 00 


100. 00 


100. 11 


^ 100. 00 


160.00 




Constituents. 


No. 7. 


No. 8. 


No. 9. 


No. 19. 


No. 11. 


No. 12. 




Per cent. 
69.07 


Per cent. 
81.10 
10. 50 


Per cent. 
62. 42 


Per cent. 

1. 52 


Per cent. 
4.70 


Per cent. 
83. 29 


















40. 93 




36. 00 


96. 99 
1. 49 


94.30 


16. 71 










8.40 




1.00 








.55 
.40 




Traces. 
Traces. 






















100. CO 


100. 00 


99.37 


100. 00 


100.00 


100. 00 



Noa. 1, 2, 3. Marls from Enterprise, Misa. 
No. 4. Marls from Union County, Florida. 
No. 5. Grecnsand marl from Still Pond, Md. 
No. 6. Soil " burned" from Dismal Swamp. 
No. 7. Marl from Calhoun Station, Miss. 
No. 8. Ochreous marl from "Virginia. 
No. 9. Marl from Green Cove Springs, Fla. 
No. 10. Limestone from Cedar Springs, Pa. 
No. 11. Marl from. Manistee, Micli. 
JSo. 12. Marl firom Boydton, Ta. 



10 REPORT OF THE COMMISSIONER OF AGRICULTUEE. 



SOIL FROM SMALL MANGROYS ISLAND, OFF THE FLORIDA COAST* 

Received from Prof. S. F. Eaird. 

This was a peaty mixture, containing considerable undecomposed 
woody matter. Owing to the small amount received a partial examina- 
tion only was made* 

Water and volatile matter* ™ 22. 76 

Soluble in nitric acidt 44. 85 

White sand ...... 32.' 39 



100. 00 

The presence of so large a quantity of phosphate of lime in the above 
sample appears to indicate an extensive dei)osit of this mineral in the 
immediate vicinity where the sample was obtained. 



UNPRODUCTIVE SOIL. 
From L. Allen, Oak Hill, Volusia County, Florida. 

The analysis of this soil shows that its barrenness is very likely due 
to a lack of constituents suitable for plant nourishment, and not to the 
presence of any injurious substance. 

It contains— 

Per cent 

Moistura 1.05 

Organic matter , 7.00 

Soluble in acid 2. 60 

White »and 89.35 

100. GO 



PEATY SOIL. 

Received from William W. Wood, Jutland, near Point Lookout, Saint Mary's County, 

Maryland. 

A water extract from this soil had an acid reaction and gave decided 
reactions for sulphates and chlorides of iron, lime, magnesia, potash, 
and soda, together with a little organic matter. This water extract 
amounted to 11.84 j)er cent, of the original soil, and consisted of — 



Bodinm chloride, NaCl (common salt) - 15 

Potasainm chloride, KCl - 46 

Magnesium chloride, MgClj .— ^ 92 

Potassium sulphate, K2SO4 ---- - 2,63 

Calcium sulphate. Ca304 - - - - - 1.47 

Iron sulphate (copperas), Fe SO4 - 2. 45 

Iron sulphate, ferric, Fe2(S04)s - , 3,03 

Organic matter, by dmerence 69 



11. 84 

The large amount of soluble iron salts is remarkable. They are inju- 
rious to crops except when present in very small oTiantities. On the 
other hand, the considerable amount of potash is a favorable indication. 
It would be best to allow the air to have free access to this soil, so that 
the soluble salts of iron may become insoluble and h armless. 

"Includes 1, 008 per cent, of nitrogen, equivalent to 1. 224 per cent, of ammonia (NHs)* 
tincludes 13. 74 per cent, of phosphoric acid (P2O5), equivalent to 30.00 per cent, of 
phosphate of lime, (Ca3(P04)ft); also aomv carbonate and a trace of potash. 
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LEAF MOLD. 
Received from J. F. Armour, Manistee, Micli. 

Examined for heating purposes, gave as follows : 
The sample was first dried and pulverized. 



Moisture 8. 48 

Ash 17.96 

Bituminous matter > 51. 98 

Coke 21.58 



moo 

When dried the heating value of this sample would be approximately 
the same as that of dry peat. 

Its fertihzing value is represented by 2.10 per cent, of nitrogen, equiva- 
lent to 2.55 per cent, of potential ammonia; a trace of phosphoric acid 
was present, but no potash. As an addition to a compost heap it would 
probably prove valuable. 

COMMERCIAL FERTILIZERS. 

As in former years, a considerable number of commercial fertilizers 
has been analyzed and reports made upon their value. Nearly all these 
fertilizers have had a local reputation, good or bad, in the sections from 
which they came, but it seems hardly advisable to print their analyses 
here, because they are of interest to only a very few persons. At the 
same time it is very important that the farmer, who is obliged to buy 
fertilizers, should thoroughly understand what constituents give vafue, 
and what others merely add weight. It has been found as the result of 
experience that the following substances are necessary to the plant that 
it may grow and mature properly. 

I.— NITROGEN. 

It is not proven, and it seems very doubtful, whether any part of the 
nitrogen absorbed and assimilated by plants is derived directly from the 
free nitrogen in the air. On the other hand, abundant evidence exists 
that ammonia, or any substance which can furnish it, and nitrates have 
direct and positive effects for good on growing plants. Ko plant has 
ever been examined which did not contain a greater or lesser proportion 
of nitrogenous constituents at all stages of its development, and in all 
its essential organs. The amounts of nitrogenous constituents vary 
greatly in different families of plants, in different members of the same 
family, and in each individual at different stages in its growth. Hence 
an intelligent discrimination should be made in applying nitrogenous 
fertilizers, in order that the necessities of the growing plant may be sat- 
isfied without excessive waste and expense for the fertilizer. Nitrogen 
may be furnished to the plant in three ways, viz : 

a. As actual ammonia. 

Free ammonia gas (NH3) is liberated from many substances when 
putrefying, and carbonate of ammonium ((jSrH4)20O3) always results 
from the decomposition of urine, stable manure, & c. In these forms 
ammonia has the characteristic pungent odor of " hartshorn," so well 
known. Besides these familiar sources, the distillates from gas-works 
and those obtained in charring bones, &c., for the manufacture of animal 
charcoal (" bone black"), furnish large quantities of ammonia, which is 
made into a white crystalline sulphate ((:NH4)aS04), and thus furnished 
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to the trade. This sulphate of ammonium varies in color from pure 
white to nearly black, according to the quantity of tarry impurities pres- 
ent. It has no odor when pure, and only a slight tarry odor when quite 
impure. A pure sample yields upon analysis 25.75 per cent, of ammonia 
gas (KH3) ; commercial samples are valuable just in proportion to the 
amount of ammonia they yield upon analysis. 

The following analysis represents the composition of a very good com 
mercial sample: 

Analysis of commercial ammonium sulphate. 



Moisture, loss at 110° C 23 

Iron oxide (FeO) 23 

Volatile tarry substances, by difference 1. 17 

Ammonia (NH3) - 25.66 

Sulphuric acid (SO3) ^ 60. 64 

Oxygen, corresponding with ammonia m 12. 07 



100. 00 

These constituents were combined as follows : 

Moisture -• 23 

Volatile tarry substances - - 1. 17 

Iron sulphate (FeS04, with trace Fe2( 804)3) - -49 

Ammonium sulphate ((NHOaSOO 98. 11 



100. 00 

Probably there is no better way of applying ammonia to the soil than 
in the form of ammonium sulphate. 
Nitrogen may also be furnished to crops as — 
h. Potential ammonia. 

By the term "potential ammonia" we understand that the substance 
spoken of contains a certain quantity of nitrogen, which, under favorable 
conditions, may have a food value equivalent to a certain amount of 
amcptonia. The substances which contain nitrogen that may furnish this 
potential ammonia are various both in chemical composition and physi- 
cal form. Some of the principal kinds will be enumerated. 

1. — Excrements. 

Ordinary lam-yard manurey if properly housed and applied, is one of 
the most valuable of fertilizers. It is very complex in its chemical com- 
position, but contains a very considerable amount of nitrogen in such a 
form as to readily farnish nitrogen to the growing plant. The urine of 
animals is also rich in valuable nitrogenous matters, and when properly 
applied will well repay the cost for storage and handling. Besides these 
common forms there are a number of localities in our Southern States 
where hat excrements are found, usually in caves. These excrements are 
very rich iiLpotential ammonia, and have proven very valuable fertilizers. 
In the annual report of this department for 1876, pp. 49 to 52, will be 
found several analyses of bat guano, A sample this year received from 
M. W. Townseud, Austin, Tex., contained the following valuable con- 
stituents : Total nitrogen, 11.088 per cent, equivaleiit to 13.4G4 per cent, 
potential ammonia ; Potassium oxide (K2O), .91 per cent. ; and Insoluble 
Phosphoric acid (P2O5), 6.18 per cent. 

Guano is another excrementitious substance which has been abundantly 
used and with excellent results. It is rich in nitrogen in a readily avail- 
able form. It should only be bought upon analysis of some reliable 
chemist, as many inferior imitations are sold by unprincipled parties. 
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Analysis of a so-called guano.-' 

Water 14.96 

Organic and volatile * .- ..i 23.05 

Soluble in water and acids 51. 01 

Sand and clay 10. 98 



100. 00 

The following were the valuable mineral constituents: 

Per cent. 

Phosphoric acid, soluble (P2O.O 5. 92 

Phosphoric acid, reverted (P2O5) 6. 34 

Phosphoric acid, insoluble (P265) 6.27 

Potassium oxide (KgO) ^ 2.23 



2. — Animal and vegetable refuse. 

Dried blood, meat scraps, fish and fish-oflfal, gelatine and glue waste, 
the pomace left after expressing the oil from castor, linseed, and cotton 
seeds, are all valuable sources of nitrogen. Yery much depends, however, 
upon their mechanical condition, and in estimating their value due regard 
must be had to their fineness, freedom from moisture, &c. 

Of very much lower and more variable value are such substances as hair, 
wool, and shoddy waste, clippings of hides, horn scraps, &c. Although 
these substances may furnish, upon analysis, considerable potential 
ammonia, their compact texture or indestructible character prevents 
them from decaying rapidly enough to be of any marked value to the 
growing crop. An examination of shoddy waste gave the following 
results: 

**Shoddy wastt," 
!From "West Eiding Slioddy Works Company," Dovrslmrg;, Eiifrl;'!"!. 



Constituents. 



Moisture 

Orj^anic matter t- 



Fii'st 
estimation* 



«. 07 
85.63 
a 30 



100.00 



It is very doubtful whether this would prove of any direct fertilizing 
value. 

A good many other waste products are used with varying success. 
Great care should be taken in their selection, and, if possible, the opin- 
ion of an experienced chemist should be had. The third form in which 
nitrogen can be applied to plants is in the form of nitrates. 

e. Nitrates. 

The only cheap nitrate at present used as a fertilizer is nitrate of 
sodium (IN^aNOa), commonly known as Chili saltpeter or Chili niter. 
Its value depends upon its percentage of nitrogen. When perfectly 
pure and dry this salt contains 16.47 per cent, of nitrogen ; but in prac- 
tice this amount is not reached, owing to the presence of impurities and 
to the fact that this salt rcfadily absorbs water from the air. titrates 
are the most expensive sources of nitrogen. 

II. — POTASH SALTS. 

Equally valuable and necessary to the growth of a plant are salts of 
potash. They a re valuable in proportion to the amount of potassium 

'Potential ammonia in organic matter, 5.40 per cent. 

t Contains of potential ainmonia, 2.76 per cent. ; 2.73 per cent. 
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oxide {K2O) tliey can furnish. The principal forms used are icood ashe^j 
in which the potash exists in variable amounts, chiefly as carbonate 
(K2CO3); chloride of potassium (KCl), commonly knoTvn as "muriate ot 
potash,'' and sulphate of potassium (K2SO4). 

These salts, when pure, contain the following amounts of potassium 
oxide : 

Per cent, of potash. 

Potassium carbonate contains 68.16 

Potassium chloride cont ai ns 63. 17 

Potassium sulphate contains '/.'[ 54.08 

The commercial salts are never pure, but an analysis showing their 
content in potash serves to fix their value. Potassium carbonate is not 
sold in the markets to any great extent except for soap-making. Applied 
in moderate quantities in the form of wood-ashes, it is valuable, but 
used in excess, it acts as a caustic injurious to plants. It is customary 
to sell potassium oxide in the crude chloride muriate '^) at a somewhat 
lower ra^te than it commands in the form of sulphate. There seems to be 
two reasons for this discrimination : firstly, potassium chloride can be 
produced more cheaply ; secondly, it is strenuously held l); some that 
the effects of equal amounts of potash in the forms of chloride and sul- 
phate are decidedly to the advantage of the sulphate. At the same 
time the Connecticut Agricultural Experiment Station* has shown that 
several of the much-praised sulphates were more properly chlorides. 
Whether this preference for the sulphate js based upon facts or on 
thfeory is certainly worth careful experimentation, that some definite 
conclusions may be reached. 

III.— PHOSPHORIC ACID. 

Phosphoric acid as such is not used, but it is supplied usually as a 
phosphate of lime, either in ground and otherwise prepared bone or as a 
superphosphate of lime prepared from bone, rock guanos, apatite, 
rock phosphates, and phosphatic marls, such as those found at3un- 
dantly in South Carolina and other portions of this country. 

Phosphoric acid (or, more strictly, phosphoric oxide — P2O5) exists in 
fertilizers in three conditions of very difieront commercial and agricult- 
ural value. In the order of their value for fertilizing purposes they 
are known as soluble, reverted, mid%isolnhle phosphoric acid. These 
will be separately described: 

l.—SoluMe phosplioric acid. 

This exists as an acid phosphate of lime (CaO.2H2O.P2O5), and is 
formed by treating bones with a pro])er quantity of sulphuric acid ("oil 
of vitriol,^' H2SO4). This acid phosphate is freely dissolved by water, 
and has been proven to be more promptly useful than either *^ reverted'' 
or insoluble" phosphates of lime. 

2. — Eeverted phosphoric acid. 

This is also combined with lime, but in a different proportion. Thi^ 
lime salt is represented by the symbol (2CaO, H2OP2O5). Eeverted 
phosphate of lime results from a change that occurs upon long keepiug 
of the soluble phosphate. It is not soluble to any apj)recjable extern 
in water, but in the processes of analysis is dissolved in a solution of 

"Annual Keport Coim. Agrlc. Exp. Sta.^ p. 37^ (1379.) 
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ammonium citrate. Its fertilizing^ action is believed not to be as prompt 
as is that of soluble phosphates, still it is far more valuable than insoluble 
phosphate. 

3. — Insoluhle phosphoric acid. 

Insoluble phosphate of lime (SCaOPzOs) is not soluble either in water 
or in amDJonium citrate solution. Its effect upon crops is comparatively 
filow, and its agricultural value depends upon the condition in which it 
exists, since if in bones its value is much greater than in the form of pul 
verized mineral phosphate. 



SUPERPHOSPHATES. 



Superphosphates are commercial fertilizers in which all or a part ot 
the phosphoric acid has been rendered soluble by treatment with sul- 
phuric acid. In a recent well-prepared superphosphate nearly all the 
phosphoric acid is in a soluble condition; in practice, however, this is 
usually not found to be the case. Either by improper methods of man- 
ufacture or by long keeping part of the phosphoric acid becomes " re- 
verted," and part occurs as " insoluble." Hence, analyses of phosphatio 
manures, to be of value, should state definitely the amount of each form 
of phosphoric acid, 

A high-grade superphosphate, which had been very carefully made, 
contained practically ail its phosphoric acid in the soluble form. Anal 
ysis showed that it amounted to 15.20 per cent. 

The two following analyses show the composition of ordinary samples 
of superphosphates. 

Analyses of fertilizers. 



Conaiitnenti. 



No.l. 



Moisture, loss by drying at 110<5 C 

Volatilo organic matter , 

Band and clay insolaoie in acids 

Oxides of iron and alumina 

I.ime, CaO 

Magnesia, Mg O 

Potash, KiO 

Soda, Na^O 

Ammonia, NHj (= ,35 per ceut. nitrogen) 

Sulphuric acid, SO^ 

Phosphoric acid, soluhle , 

Phoapboric acid, reverted 

Phosphoric s^id, inBclnule 

Total 



18.37 


12. 19 


2.79 


t27. 60 


7.50 
6. 99 


2. 91 
.48 


21. 50 
3. 33 


1 29. 74 


3.50 


.31 


.10 


Trace- 


.43 


None free. 


22, 72 


9.68 


6. 83 


3.28 


5.14 


13.90 


2, 80 


1.91 


300.00 1 100.00 



VALUATION OF FERTILIZERS. 



The commercial value of a fertilizer can be approximately deduced 
from the results of analysis ; it is chiefly dependent upon the market 
value of the crude materials which are used in its manufacture. The 
agricultural value of the same fertilizer is a variable quantity, and de- 
pends to a considerable extent upon the soil to which it is applied, the 
heat, moisture, and various climatic conditions. The same fertilizer 
under diuerent circumstaaces may give good or indifferent results which 
cannot justly be charged to the fertilizer alone. Under average, nor- 

* Total nitrof^en, .53 per cent., cqni relent to .70 per cent, ammonia, of ^which .43 per cent, was actutfi 
■Ucl .27 per cent, potential. 
tTotJii nitrogen, 2.70 per cent., eqnivalent to 3.28 per cent, of ammoniA, all potintiat. 
Kitrftto* were ahsent in both fertiHaers. 
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mal conditions of soil, rainfall, &c., the commercial and agricultural 
values should corres])ond reasonably well, but under other than proper 
conditions tlio agricultural value must be chiefly determined by experi- 
ment. 

That the purclinscr may be able to estimate the commercial value of 
a fertilizer I'roui the results of aii analysis a table of trade values is hero 
appended. It is talccn fiom the report; of the Connecticut Aj>TiculturaI 
Experimeiil. Station for 1870, p. 18, and applies to the New York mar 
kets. It sr^'^Ls to 1)0 a very just statement of the value of those ingre- 
dients kiio vv ii tu be of fertilizing value. 



Trade-values for 1879 and 1880t 
Connecticut Agricultural Experiment Station: 

Cents per ponndv 

Nitrogen in nitrates 26 

Nitrogen in ammonia salts 22| 

Nitrogen in Peruvian guano, fine steamed bone, dried and fine ground blood, meat, 

and fish 20 

Nitrogen in fine ground bone, horn, and 'wool dusti...... 13 

Nitrogen in fine medium bone.... ...... ..^a.. 17^ 

Nitrogen in medium bone ...... ...... 16^ 

Nitrogen in coarae medium bone .... 1^$ 

Nitrogen in coarse bone, horn shayings, hair, and fish aciap • 15 

Phosphoric acid, soluble in water 12^ 

Phosphoric acid, " reverted," and in Peruvian guano .... .-- 9 

Phosphoric acid, " insoluble," in fine bone and fish guano.-.. - 7 

Phosphoric acid, " insoluble," in fiine medium bone.... - 6| 

Phosphoric acid, *^ insoluble," in medium bone.... .... .... ..-« 6 

Phosphoric acid, insoluble," in coarae medium bone .'. &J 

Phosphoric acid, " insoluble," in coarse bone, bone ash, and bone blacli 5 

Phosphoric acid, "insoluble," in fino ground rock phosphate.. — 

Potash in high gi'ade sulphate .... .... .... H 

Potash in low ^rade sulphate and kainite ...... 6 

Potash in muriate or potassium chloride ...•••.«»•••.•»••• •••• •> 

The foll owing values for 1879-1880 have been adopted by the Com- 
missioner of Agriculture of the State of Georgia: 

Georgia trade-values for 1879-1880- 

Centa per pound. 

Soluble and reverted phosphoric acid, called available phosphoric acid" 12} 

Ammonia - -- - - --• 18 

Potash - — . 8 

Ko value is given to iiisolij3le phosphoric acid, and no distinctions are 
made between fictual and potential ammonia. The mechanical condi- 
tion of the fertilizer is not recognized as alfecting its value. The prices 
are for Savannah, G eorgia. 

In applying these prices miiUiply the per cent, of each valuable ingre- 
dient by its price per pounds and this result by twenty. The x>roduct 
represents the value of each ingredient in a ton (2,000 pounds) of the 
fertilizer. 

Accurate experiments are still needed to ascertain the value, if any, ot 
insoluble phosphoric acid, the comparative fertilizing values of soluble 
and reverted phosphoric acid, and the comparative values of sulphate 
and chloride ("muriate'') of potash. It is hoped that the government 
may provide means for the careful investigation of these very important 
questions, the final settlement of which would have a real and great 
money value to the farmers of this country. 
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MISCELLANEOUS. 

BUTTER AND OLEOMARGARINE. 

During the present year, as in the past, tlie department has been 
called upon to decide whether the samx>les submitted for examination 
were true butter or artificial imitations thereof"! Several samples that 
proved upon analysis to be ok^omargarine had been sold for veritable 
butter, while others were sold under their x^roper nanie. 

It must be admitted that carefully prepared oleomar«>arine is superior 
to poor butter as regards taste, odor, and healthfalness ; at the same 
time it is hardly i^robable that it will ever be preferred to butter of good 
quality. It cannot rightfully bo sold as butter, but .should be disposed 
of under its i)roper name, oleomargarine," in order that consumers may 
obtain exactly what they wisjh. There can be no valid objections urged 
against the manufacture and sale of good oleomargarine if no deception 
is practiced upon the buyer. Tlds whole matter him been thoroughly 
tested in Engii>sh courts; t]ie iavr there makes it a inisdeuieanor to seil 
any article of food, drink, or medicine under any false or misleading 
name. A law, carefully framed, is greatly needed in this country, where 
adulteration and substitution are every day practiced. 

The most trustworthy method for the analysis of butter and other 
fats is that originally proposed by Hebner and Angellj it is based upon 
tho fact that butter-fat contains from 85.5 to 89.G per cent, of insoluble 
fatty acids, while animal fats procured from tissues contain from about 
90 to 95.5 per cent, of insoluble fatty acids. Butter-fiit also contains 
about 5 to G per cent, of soluble fatty acids (chiefly butyric acid) com- 
bined also with glycerine in the fat. Eor all the best methods for analy- 
sis of fats see The Analyst (London), vols. I and II. 

Eight analyses of butter and oleomargarine will be found in the de- 
partment report for 1878, p. 135. 



Analyses of "butter and oleomargarine. 



Ko. 


Sold a»— 


Fata. 


Casein, 


Salt. 


Water. 


TotlL 


I. 
II. 
III. 
IV. 


Oleomargarine, sold as Ne w Jersey dairy butter 


84. 14 

85. 58 
87. 35 
87. 62 


2.00 
. 92 

1.68 
.92 


3. 66 
4.42 
2. 55 
2. 64 


9. 91 

8. 52 
8.42 

8.8a 


99. 71 
09. 41 
100. 00 
100.04 





Constitaeutfl. 


Per cent, 
of fata. 




86. 13 
90. 80 
93. 72 









ALCOHOLIC LIQUOES. 



Id the exaTnin?^tion of alcoholic liquors chemical analysis is certainly 
vxry iiiiportant ; by this means a practiced analyst can determine in 
most cases whether the sample is what it pretends to be or whether it ia 
merely a mixt.ure of raw spirit with various aromatic coloring and other 
substances. 

Alcohol, SI gar, tannin, acids, jelly-forming (pectinons) substaaces, 
water, and ash can also be estunated with reasonable accuracy. 
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At the same time it is hardly practicable to estimate in liquors of ex- 
cellent quality those ethers which impart ^'bouq aet/* and to a great 
extent value to the sample. The trained senses of an expert are hero 
of more value than the chemical analysis. The American market is 
flooded with vile wines and brandies which are in fact notliing but poor 
raw whisky, flavored, colored, and sophisticated according to the whima 
and caprices of professional " improvers.'' 

The samples of native wines that have been analyzed this year have 
not been of first quality. They were not received, however^ from those 
sections of the country where wine-making has been carried to its great- 
est perfection, 

Win€$. 



Per eent alcohol, by weight , 

Per cent, total acid, as tartario. 

Per ceut. acetic acid 

Per cent, total residua, organio 

Per cent, ash - 

Per cent, cane sugar , 

Per cent, grape sugar 

Per cent, tartaric acid 

Per cent, tannin and extraictives. 
Specific gravity 



7.4 

.m 

Trace. 

1. 896 
.226 

Trace. 
Trace. 

Kotdotermined. 
Hfot determined. 

. 63676* 



.m 

Tmoe. 

l.SdS 

.197 

Trace. 

l^ot determined, 
IN^Ofideterinined. 



f.l 
.391 
.310 

2. 030 
.260 
.170 
.360 
.li 

1. 36 



* Nob. 1 and 2 at 17. 5° C ; No. 3 at 28. G. 

Kos. 1 and 2 were received from John G. Klein, Cullman, Ala. Ko« 
1 wa« a very dark-colored sample, and had a pleasant odor, due to the 
grape used (thought to be Ives' seedling), but it had a decidedly astrin- 
gent after-taste. Ko. 2 had a light color and no distinctive odor, nor 
was its taste pleasant. Both of these wines would probably have been 
improved by the addition of a moderate amount of sugar to the ex- 
pressed juice ; also a less heavy pressure of the seeds and skins would, 
to a considerable extent, have prevented the renioval therefrom of the 
tannic acid to which was due the unpleasant astrirtgency of the wine. 

^N'o. 3 was a low-grade, rather acid wine, received from T. J. Stevens, 
of Washington, D. O. The most noticeable abnormal constituent was 
the high amount of acetic acid. Those wines containing over 20 per 
cent, of acetic acid are condemned by judges as " soured,'- although many 
are sold of about the character of this ^o. 3. The alcoholic strength 
of these wines is low. Kone of them gave evidence of adulteratign. 

A number of other specimens have been partially examined, but owing 
to insufficient samples their analysis cannot be given. 

Samples for analysis should contain at least a pint. 

Distilled liquor t. 





"Whisky" No. 1.* 


'Whisky No. 2.* 


"Gin".f 


Braady.t 


Per cent, alcohol, by 

Per cent, alcohol, by 

Per cent, total residue 
Per cent. Iree acid, as 


. 87410 (28. 5° C.) 
29.8 

8. 69§ 


.92600 (25.5° C) 

43. 00 

50.00 
Trace. 


, 93428 (20° C.) 

40.50 

48.00 
.05 

.03 


. &4006 (21. S'' C.) 

36. 0« 

43.00 
.06 

.05 









No. 2 was a a ery raw whisky containing traces of fusel-oil. It was 
claimed that ISTo. I was made from this same ^^o. 2 by some mysterious 



* Nofl. 1 and 2 from T. H. Rnssell, Washinj^ton, D. C. 

tGin in bottle marls ed "Hall &. Hiime, Washington, D. C." ^ ^. ^ ^ »> 

I Brandy from General Uenry M. Naglee, San Jos6, Cal., " vintage of 1871, distiUate of 1873. 
i Thik fesidn« itm all tirup* 
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and secret process whereby ail fusel-oil and harmful impurities were re- 
moved. A careful examination showed that the mysterious addition 
was sirup, and it is very probable that Ko. 1 was made from a much 
purer form of dilute spirit than was Ko. 2. The amount of solid residue 
in No. 1 was entirely without precedent, and the liquor could not prop- 
erly be called whisky. 

The " gin " was a vile mixture of raw whisky with considerable oil of 
juniper and a little tannin. It became very turbid when diluted with 
an equal volume of water. A veritable gin, properly made by distilla- 
tion, should become only slightly opalescent when so diluted. 

The brandy was a very fine specimen that gave abundant evidence 
that it was what all brandy should be, viz., distilled from pure grape- 
wine. This sample possessed a " bouquet'-' and slight color (not due to 
caramel) that gave evidence of considerable age, and also of skill on the 
part of the maker, 

mPEOVED aHEEN COFPEK BBBEIES. 

There were received from the Committee on Adulterations of the House 
of Eepresentatives six samples each of natural coffee berries, and of the 
same berries after they had been " improved" by being faced with colored 
powders. They also sent three powders, which it was claimed are used to 
give color, weight, and increased market value to raw coffee. 

The composition of these i)owders was as follows : 

Orange Powder. — Chromate of lead chrome yellow ''), 1 part; 
sulphate of barium ("heavy spar"), 2 parts. 

Black Powder. — Consisted wholly of burnt bones ("crude bone 
black"). 

Olive-Green Powder. — Chromate of lead ("chrome yellow"), 1 
part; bone black, 2 parts; sulphate of barium ("heavy spar"), 3 parts. 

Both the natural and the faced berries were examined with the result 
that every sample of the " improved " berries was found to have been 
treated with some powder containing the same substances as those in 
the above olive-green powder. 

The amounts of foreign adulterants were — 

Per cent. Per eent 

No. 1 68 No. 4 64 

No. 2 19 No. 5 63 

No. 3 08 No. 6 58 

The " uncolored " berries were what was claimed for them, viz., free 
from any adulteration. 

There can be but little doubt that these added coloring matters must 
prove injurious, and, probably, directly poisonous to the consumer. 
Especially is chromate of lead liable to be changed by roasting, so that 
its lead may be soluble in the acids of the stomach ; and it is well known 
that soluble lead salts have a decidedly poisonous action. 

Laws should be made and vigorously enforced making the adultera- 
tion of foods and medicines a criminal olfense. Where life and health 
are at stake no specious arguments should i3revent the speedy punishment 
of those unscrux)uious men who are willing, for the sake of gain, to en- 
danger the health of unsuspecting purchasers. 

AN EXAMINATION OF " TUCKAHOE." 

The name "Tuckahoe'^ is thought to have been the Indian name for 
bread. It is applied to a subterranean fungus which is found attached 
to the roots of dead trees * in Virginia and others of our Southern 

* The National Dispensatory, Ist. ed., p. 864, states that tuckahoe is usually attached 
to the loots of fir ixeea, but it is not stated whether the trees are living or dea4. 
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States, and even so far west as Kansas. Little doubt remains as to its 
being identical with the fungus commonly sold in China as an article of 
food, under the reijorted names " fuh-ling, pe-fuh-ling, "* or "pu-fioli- 
ling.'^t 

Fliickiger cautions against confounding it with the root of Smilax 
China ('^ China root") which also grows in our Southern States, and is 
Known in China as " tu-fuh-ling." 

In Virginia it is said to be commonly known as " Indian bread/' or 

Nigger-head." The scientific names assigned by vaiious writers are 
quite numerous. That given by Fries, Fachyma cocoSj seems most 
widely accepted at present. Torrey, who made the first chemical ex- 
amination, described it as Sclerotium giganteum. 

Among other names are the following : Fachyma solidum, Oken ; P. 
coniferarum, Horaninou; Lycoperdon cervinu7nj Walter; L. solidtmyGio* 
novius ; Sclerotium cocoSj Schwienitz. ' 

The first careful chemical examination of tuckahoe was made by Prof. 
J ohn Torrey, in 18194 He found the fungus to consist almost entirely 
of a hitherto undescribed substance — ^not starch — which had the prop- 
erty of forming a jelly when heated with water and allowed to cool. To 
this substance he assigned the name " sclerotin." The later researches 
of Braconnot on the jelly-forming constituents of fruits and tubers were 
published in 1824,§ and led to the adoption of the term "pectous sub- 
stances." In 1827 II Torrey republished his original article with addi- 
tions, and demonstrated that the substance he had named "sclerotin'' 
was identical with the " pectic acid " of Braconnot. In this conclusion 
he was certainly correct, as this gelatinous substance deports itself ex- 
actly like pectic acid, as described in the standard text-books on proxi- 
mate analysis.^ 

In 1875 an analysis was made at the Bussey Institute.** In this an- 
alysis the gelatinous substance is spoken of as pectose. In most re- 
spects the analysis there made agrees very closely with the one here re- 
ported. Trifling differences are to be ascribed to the examination of 
different samples. 

Proximate analysis of "Tuclcahoe," 
Pacbyma cocoa, Fries. 



Constituents. 



Department of 
Agricnlture. 



Bussey 
Institate. 



Moistuie at 110° C 

Ash 

Albuminoids, Bolnble in alcohol not in water 
Albuminoids, soluble in water not in alcohol 
Carbohydrates : 

Tannin, like substance, soluble in water 

Gum - 

Pectic acid, by difference 

Fatty substance, soluble in gasoline 

Crude cellulose 



1. 

78! 
5. 



5.97 
.2i 
.28? 
.51 i 

25) 
.20> 
L43> 
35 
77 



.79 



79.88 



24.51 
.24 

1.38 



73.73 
.34 



100. 09 



* Fliickiger and Haabury's Pliarmacograpliia, 2d ed., p. 714, note 2. 
t Ee v. M. J. Berkeley " On Some Tuberifcrm Vegetable Productions from China,'- no- 
ticed in Amcr. Jour. Sci. Arts, 2d series, vol. xxvii, p. 438 (1859). 
t Jled. Repository, N. Y., vol. vi, 37, 34 (1821). 

^ Ann. Chim. Pliyg., xxviii, 173 (1S24); others in Gmelin^s Handbook, xv, 401. 
II Med. andPliysical Journal, vi., 484 (18'^). 

tPrescott'a Prox. Org. Anal., p. 160; Gmelin's Handbook, xv., 403; Watt's Diet. 
Chem., iv, 366. 
** Bulletin of the Bussey Institute, 1875, p. 370. 
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The most noticeable peculiarities of this substance are the entire ab- 
sence of starch,* the comparatively small amounts extracted by sol- 
vents, the gelatinous character of the cellulose, and the very small 
amount of ^buminous substances.! 

No other substance yet analyzed has been reported to contain so large 
a proportion of pectinous matter ; in ordinary fruits, such as are com- 
monly used for making jellies, these pectin bodies seldom amount to 
ten per cent. Torrey suggested that tuckahoe in fine powder would 
serve as the basis for edible jellies. 

According to Sach's Botany " the origin of colloidal pectin • • ♦ 
is still unknown." Its nutritive value seems also to be entirely unde- 
cided. The older writers considered the pectin bodies of no value as 
foods, while later authors seem inclined to give them a value approxi- 
mating that of starch. It seems certain that a diet of tuckahoe alone 
would not sustain life, because of the lack of sufficient nitrogenous ma- 
terials to repair the waste in the animal tissues; still it might prove, 
like our farinaceous articles of food, a valuable adjunct to highly nitro- 
genous foods. 

better material could be offered the botanist and physiologist than 
is tuckahoe for the decision of two questions, viz : How are the pectin 
bodies formed in plants, and what are their values as foods f 

EFFECT ON CANE SUGAR OF COOKING WITH FRUIT. 

Two Eusset apples were pared and sliced, covered with cane sugar 
and baked for three hours at a rather low temperature. Then deter- 
minations were made of the amounts of unchanged cane sugar su- 
crose") and of inverted sugar ("glucose"). It was found that 60.64 per 
cent, of the cane sugar had been "inverted." This inverted sugar 
being less sweet, it foflows that to get the full sweetening effect of cane 
sugar it should be added to fruit ^ter cooking rather than before. It 
is very*probable that all the cane sugar would have been changed to 
inverted sugar had the apples been more tart. 

EXAMINATION OF LIGNITE. 
From "Baby Mine," 40 miles west of Bismarck, Dak. Received from C. W. 



Thompson, Bismarck, Dak. 

Moisture 17.81 

Ash, light gray 4. 67 

Bituminous matter 56. 50 

Coke 21.03 



100. 00 

Total snlpbor in coal 1. 17 per cent. 

Total sulphur in ash 24 per cent. 

ANALYSIS OF BOOK SALT. 

From mine of American Rock Salt Company, Iberia Parish, Louisiana. 

Sorlium chloride 98.900 

Calcium chloride -r^--- - 146 

Magnesium chloride 029 

Calcium sulphate ft- 8'33 

Insoluble in water ^ . 014 

Moisture - 080 



100. 000 

No fungus has yet been shown to contain true starch. (Sach's Botany, 241,) 
t Most fungi are highly nitrogenous. 
6 AG 
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The above specimen was received from Kanger ^ Co., Galveston, 
Tex., and is said to fairly represent the whole deposit. If this be the 
case the mine is a very valuable one, as the salt is of excellent quality. 

ANALYSIS OF SALTS FROM EVAPORATION OF LAKE WATER, 



From A. F. Lewis, Lakeyiew, Oreg. 

Moiflture - 7. 60 

Organic matter - - - - -- — L 88 

Insoluble in water , - - — 81 

Sodium chloride, Na. CI. (common salt) 54.88 

Sodium sulphate, Na.» S0.4 (glauber salts) - 2. 02 

Sodium carbonate, Na. > C0.3 (sal soda) 32. 86 

100. 05 

Another sample received from C. Moore, of Almota, Whitman County, 
Washington Territory, had a very similar composition. These alkaline 
waters are very valuable detergents, and are cheap sources of crystal- 
lized carbonate of sodium (sal soda), which is one of the most useful of 
chemicals. Three gallons of the Oregon sample are said to furnisli one 
pound of mixed salts upon evaporation. 

OKES AND MINERALS. 

A large number of specimens have been received. In most cases an 
inspection showed them to be of no value. A few analyses have been 
made, but work of more strictly agricultural and gCDcral interest has 
been given the preference. A single specimen received from Northern 
New York has been carefully analyzed, because it appears to be a new 
mineral, containing the comparatively rare elements tliorium and ura- 
nium. It closely resembles the mineral described by Dana (System of 
Mineralogy, p. 413), under the name Thorite; it differs chieaj in its 
much larger content of uranium. The name Umno-tliorite is proposed 
as suitable. The following are its properties : 

URANO-THORITK, 

1. CoTor.— Dark-red brown. 

2. ii/«ter.— Resinous or sub-vitreoua. 

3. ^Streafc.—Yellowisli brown. 

4. jF'radwre.— Concboidal. xi-jv. 

5. ^ardnefi«.— About 5. Scratches glass with diflSculty, but is easily scratched by 
the knife. 

6. Specific gravity. — 4.1265. 

7. i^iisi6iZi/t/.— Infusible before the blow-pipe. 

8. Closed <ii6e.— Considerable water ; residue red-brown. 

9. On c^iarcoal.— Heated alone becomes brown ; no fumes or odor. With soda forms a 
dark grayish-brown bead, not magnetic. ^ . ■ a 

? 10. Salt of phospJioruSj on platinum wire—In both oxidizing and reducing tlames, 
yellowish while hot, light green when cold. Free silica undits.solved. 

11. Borax, on platinum wire— In both oxidizing and reducing ilames, yeUow while 
hot, pale amber when cold. Silica not all dissolved. 

In all these preliminary tests the mineral closely resembled thorite, 
except in the perjnanence of a yellow color in the cold borax bead. The 
subsequent analysis sliowed that this was due to the larger amount of 
uranium present. 

A partial preliminary, and a final analysis were made with tlie iollow- 
ing results : 
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Constituents. 



Prelim-' 
inaiy. 



Moisture and combined water (H2O) 

Silica (Si02) , 

Thorium oxide (TliO) 

Uranium oxide (U2O3)..- 

Lead oxide (PbO) 

Aluminium oxide (AI2O1) ............ 

Iron oxide (FezOs) 

Calcium oxide (CaO).: , 

Ma^esium oxide (MgO) 

Sodium oxide (J^aaO) 



19. 43 
52. 51 



11. 31 
19. 38 
52. 07 
a. 96 
.40* 
.33 
4. 01 
2.34 
.04 
.11 



99.95 



PLANTS, MEDICINAL AND POISONOUS. 



SXAMINATIONS OF YABIOUS ''LOCO," OB " CRAZY- WXEPS." 



Tot several years past the department has received numerous letters 
flpom correspondents in Colorado, Kansas, California, and other Western 
States, giving information as to the poisonous action upon horses, cattle, 
and sheep of various plants popularly known as "loco- weeds,'' or "crazy- 
weeds." A considerable number of plants has been received. Those most 
frequently complained of have been Oxytropis Lamberti, Astragalus moU 
lissimus, and Sophora sereda. In addition, there have also been men- 
tioned, and some samples also have been obtained of, Oxytropis multi' 
floriSj Oxytropis deflexaj Malvastrum coccineum^ and Corydalis aurea^ 
variety occidentalism 

The reports from various correspondents and from widely-separated 
regions agree closely as to the injurious and frequently fatal effect upon 
animals of eating these " loco- weeds." 

The habit of eating these weeds seems to be formed because of the 
scarcity, at certain seasons, of nutritious grasses. All or nearly all of 
these plants, except Oxytropis j have a bitter, disagreeable taste, yet after 
the habit has once been formed the animals reject the sweetest grasses. 
Among the symptoms first noticed are loss of flesh, general lassitude, 
and impaired vision ; later the animaPs mind seems to be affected ; it 
becomes often vicious and unmanageable, and flesh and strength are 
both rapidly lost. When approaching some small object it wSl often 
leap into the air as though to clear a high fence. Frequently in these 
paroxysms horses have died from falling backward. 

The time required for these weeds to kill animals varies greatly, some 
dying within three or four days, others lingering for a year or longer. 
Some correspondents state that horses seem more susceptible to the in- 
fluence of these plants than are either cattle or sheep j others report tha 
all are effected similarly. 

There is some difference of opinion as to the real cause of the diseases 
commonly attributed to "loco." Some think that the animals suffer not 
so much from direct poisoning as from lack of nutritive food and water. 
Mention is made of buttermilk as an antidote, but it seems not to have 
proved valuable. 

Mr. Francis A. Wentz, of Kinsley, Kans., has instituted a series of 
"provings" of the herb and seeds of Sophora serecia and the herb of 
Astragalus molUssimus; he hopes during the coming year to establish 
beyond question what, if any, particular constituents in these plants 
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are poisonous to domestic animalu. This department is indebted to him 
for much valuable information in regard to the action of these plants. 
At his request careful chemical examinations have been made of these 
particular plants ; the work here given is as complete as time will allow, 
but a supplementary report will probably be made during the coming 
year. 

Acknowledgments are also due to L. F. Dyrenforth, J. A. Eddy, and 
others for samples and information. 

BOTANICAL DESCRIPTION OF SOPHORA SERE CIA, NUTT, 

By THK Botanist, 

The genus Sophora is characterized as follows : 

Calyx tube campaDulate ; teeth short. Petals nearly equal ; standard broad. Sta- 
mens distinct ; anthers uniform, versatile. Style incurved ; stigma minute. Podstipi- 
tate, terete, or somewhat compressed, thick, or coriaceous, mostly iodehiscent, several 
seeded, constricted between the obovoid or subglobose seeds, and usually necklace-like. 
Trees, shrubs, or herbs ; leaves unevenly pinnate, with few or many entire, often coria- 
ceous leaflets ; stipules small or obsolete ; racemes terminal. — (Brewer and Watson in 
Botany of California.) 

The genua belongs to the natural order Leguminosce. It embraces 
some 25 species found in different parts of the world. In North America 
we have four shrubby species or some becoming small trees, viz., Sophora 
tomentosa^ found on the coast in Florida ; Sophora speciosa and Sophora 
affiniSj found in Western Texas, New Mexico, and Mexico ; and Sophora 
Arizonica in Arizona. Sophora Japonica is a middle-sized tree of Japan, 
which is in cultivation in many of our cities, and is quite an ornamental 
tree. 

We have two native herbaceous perennial species, viz., Sophora stenth 
phylla and Sophora sereda, ranging from Colorado to Mexico and Arizona, 
the first named seldom reaching to Colorado. Sophora serecia is described 
as follows : 

Herbaceous, low, 6 to 12 inches high, more or less silky, canescent ; stems ascending 
or decumbent, branching from the base; leaHets about 21, elliptic or cuneate oval, 3 
to 3 lines long ; racemes terminal, short, 1 5 to 2 inches long, peduncled ; calyx gibbous 
at the base, longer than the pedicels, campanulate, 5-fcoothed, teeth obtuse, half the 
length of the tube ; corolla 4 liueis long, banner reflexed, petals of the keel nearly dis- 
tinct, acuminate, mucronate.— (Nuttall.) 

This species is common on the high plains of Colorado and Nebraska, 
extending into the lower foot-hills of the Rocky Mountains. The seeds 
of this species are of a yellowish browu color, of an oblong shape, about 
one quarter inch in length and half as wide, slightly flattened, with a 
slender hilum or eye occupying two-thirds t^e length of the inner lace of 
the seed. 

EXAMINATION OF THS HERB CS!' 60PHOKA eEBBGlA. 

Received from Francis A, Wentz, Kiiislay, KanR 

A proximate analysis of the plant and roots yielded the following re- 
sults : 



1. S^;latile oil... - 23 

2. Chloiophvl 50 

3. Soft yellow resin 2.99 

4. Impure a'l kaloid - 1. 37 

5. Color and malic acid - 1. 07 

6. TaTiuic, acid ; ' 1. 22 

7. Extractives, soluble in water and SO per cent, alcohoj 9.56 
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.8. Extractiveg, not redissolved by water and alcohol 1. 08 

9. Brown hard resin - 1.62 

10. Albuminoids; total nitrogon X G.Sio... , „ 14.95 

11. Acid extract, containing starch isomers, by dift'erence 15. 53 

12. Alkali extract, not nitrogTuoiis 4. 78 

13. Gum and yellowish coloring matter , - 8. 98 

14. Crude fibre.. i... 19.46 

15. Ash, soluble in water, 1.75; soluble in acid, 4,15 5.90 

16. Sand... 1.41 

17. Moisture - 8. 69 



100.00 

The presence of an alkaloid in this plant in appreciable quantity is 
certain, and the poisonous action upon animals which has been reported 
is very prubably due to the alkaloid chiefly. The following are some of 
its chemical characteristics : 

a. Solttbilities, — It is freely soluble in water, hot and cold alcohol, 
a<5ids, alkalies, and alkaline carbonates. Ether, benzole, and chloroform 
dissolve it sparingly. Amylic alcohol dissolves it freely. 

fe. Reactions, — An acid (sulphuric or hydrochloric) solution was pre- 
cipitated by — 

1. Potassic mercuric iodide ("Mayer^s reagent^). An abundant yel- 
lowish amorphous precipitate ; soluble in alcohol ; less easily in ether. 

2. Phosx)homoiybdic acid ('^ Sonneschein's reagent"). An abundant 
yellowish precipitate; soluble in ammonia to a greenish-blue liquid, 
which fades on boiling ; acidulation with nitric acid causes a precipitate 
apparently identical with that first formed. 

3. Iodine in potassic iodide. A brick-red amorphous precipitate, which 
becomes nearly black upon standing with excess of iodine solution. 

4. Taniuc acid (in aqueous solution to which a little alcohol was added). 
A gray-brown precipitate; somewhat soluble in acetic acid* 

6. Chloride of gold. A yellowish, amori)hou8 precipitate. 

!No precipitates were obtained in acid solutions with platinic chloride 
or picric acid ; neither did picric acid precipitate a simple aqueous solu- 
tion of the alkaloid. 

Since tbese reactions were recorded, an examination of the seeds of 
the same plant has affonkd opportunity for further investigation of the 
properties of this alkaloid. Eeference is made to the analysis of the 
seeds. 

It is possible, yet hardly probable, that the soft, yellow resin (3) may 
have some deleterious properties. The "provings" to be made by Mr. 
Wentz may throw some light upon this point. The other constituents 
of possibly injurious properties are probably included in Extractives 
soluble in water and 80 per cent, alcohol " (7). The chances are, how- 
ever, largely in favor of the alkaloid being the chief constituent of poi- 
sonous properties. 

EXAMINATION OF THE SEEDS OF BOPHORA SERECXA. 

Beceiyed from Francis A. Wentz, Kinsley, Eans. 

Tliese seeds have a taste much more persistent and bitter than that 
of the herb. The following is a proximate analysis : 



1. Yellow fixed oil „ 9.37 

8. Alkaloid and red colorinar matter 1.74 

3. Organic acid (malic) and color 4. 45 

4. Extractive, soluble in alcohol and water 12.30 

6. Extractive, soluble in alcohol, not soluble in water .83 

6. Qum 4.23 
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7. All)uminoid8 (non-alkaloidal nitrogen x 6.95) 18. 55 

8. Starch isomers in acid extract %.- 14. 36 

9. Extracted by alkali and acid, not starch or nitrogenous 13. 46 

10. Pure cellulose 8.67 

11. Lignose and color 1.33 

12. Ash, soluble in water - 1. 33 

Ash, soluble in acid 1. 08 

13. Moisture 8.35 



100. 04 

These seeds contained no organized starch granules, but, after extrac- 
tion with naphtha, chloroform, alcohol, and water, they gave an amount 
of glucose, when boiled with dilute acid, equivalent to li.36 per cent, of 
starch. The red coloring matter was present in nearly all the extracts 
in varying amounts ; it seems to be present in the seed coat, and to be 
somewhat modified in its solubilities by the action of heat and reagents. 

The substances of principal interest in this investigation are the fixed 
oil and the alkaloid. The malio acid probably exi^^ts in combination 
with the alkaloid. 

■ZAMINATION OF THE FIXED OIL. 

A rather thin fixed oil, of a reddish-yellow color and peculiar odor. 
Specific gravity .9255, compared with water at same temperature 
(20O.5 0). 
Reaction neutral to litmus paper. 

Soluble in ether, chloroform, petroleum, naphtha, and benzole; spar- 
ingly in alcohol. 

With nitrous acid no decisive reaction for elaidin. 

Concentrated sulphuric acid dropped upon a few drops of the oil 
causes the following changes of color: Olive-green, chocolate, red-brown, 
purplish-brown, purple. 

Concentrated nitric acid, light-green, quickly changing to light yel- 
lowish brown. 

Concentrated hydrochloric acid, no apparent change. 

A careful determination of the insoluble fatty acids in this oil, by the 
method of Hebner and Angell, gave 95.62 per cent. The greater por- 
tion of these fatty acids seems to t)e linoleic acid, the chief constituent of 
the fatty acids in linseed oil. This was i)roven as follows : A portion 
of the oil was saponified with alcoholic potash, the alcohol evaporated 
and rei)laced by water, and the solution thus formed exactly neutralized 
by acetic acid. A single drop of acetic acid was then added, and the 
solution precipitated by normal acetate of lead. The precipitated neu- 
tral lead soax3 was once washed by decantation with hot water, carefully 
drained, and treated with pure ether. Nearly all of the lea d soap was dis- 
solved by the ether, the liquid was filtered, and a i)ortiGn of the filtrate was 
evaporated to dryness in a tarred dish ; .741 gram of the lead soap was 
carefully ignited with sulphuric acid ; .3160 gram of anhydrous lead sul- 
phate was found, equivalent to .2159 gram of metallic lead, or 29.14 per 
cent, of lead. 

Theory. Pound. 

Lead linoleate (Pb.(0i6Ha7O3)2) 29.20 % Pb. 29.14 % Pb. 

Soluble in ether gave - { gJJ^ } % Pb. 

This oil does not seem to harden upon exposure to the air as readily 
as does linseed oil. 
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KXAMTNATION OF THE ALKALOID i:> THE SEEDS OF SOPHORA SERBCIA. 

Althoiigli abundant cliemical evidence yras obtained during the 
progress of tlie analysis tliat botli herb and seeds contained a consider- 
able amount of a very bitter alkaloid, still its isolation in a pure form 
was a matter of considerable difficulty. In tlie seeds it is associated 
with malic acid and a yellowish -brown substance of active reducing 
properties. From this latter substance it seemed almost iraj>ossible to 
separate it, but by adopting several expedients it was finally isolated 
in what seems to be a tolerably i)ure condition. The methods are given 
exactly as they were apxjlied. Several operations might be dispensed 
with in the future, and a much simpler scheme devised, as the outgrow th 
of the experience gained. 

BEPARATION OF THE ALKALOID, 

Two hundred and sixty-eight grams of the finely-powdered seeds were 
percolated with Squibb's ether until apparently exhausted. This 
ethereal extract contained, when evaporated, the fixed oil, with a little 
coloring matter. The seeds were then dried and extracted with 94 per 
cent, alcohol, to which had been added 5 per cent, of acetic acid. When 
the i>ercolate no longer had a bitter taste the treatment with alcohol 
was discontinued. The alcohol was evaporated, the residue treated 
with water and filtered, and the acid filtrate was precipitated by normal 
acetate of lead. A small amount of a fiocculent, fiesh-colored precipi- 
tate formed, which proved upon investigation to be malate of lead, as- 
sociated with a little coloring matter. The filtrate from this lead precipi- 
tate was treated with sulpliuretted hydrogen, filtered, the filtrate con- 
centrated on the steam -bath, with addition toward the end of a faint 
excess of ammonia. When well concentrated and nearly free from 
ammonium acetate the liquid was acidified with sulphuric acid and pre- 
cipitated by excess of potassic mercuric iodide Mayer's solution"). 
An abundant, bulky, amorphous, yellowish-white precipitate was 
formed. This precipitate was washed on a filter with cold water until 
the washings became somewhat turbid from dissolved precipitate. It 
was then suspended in water and treated with sulphuretted hydrogen, 
filtered from black mercuric sulphide, and the rery acid filtrate concen- 
trated to expel all free sulphuretted hydrogen. This liquid was then 
precipitated by a solution of iodine in potassic iodide. When insufficient 
iodine was added for complete precipitation of the alkaloid, the precipi- 
tate had a brick-red color, but with excess of iodine the precipitate was 
very nearly black, much resembling free iodine in color. This precipi- 
tate was washed with cold water and treated, in presence of water, with 
moist silver oxide. After slight concentration on the water-bath, the 
liquid was filtered from the silver iodide and excess of silver oxide. 
The filtrate was deep wine-red by transmitted light, and by reflected 
light had a beatitiful and strongly-marked yellowish -green fluorescence, 
which was less evident upon acidulating the liquid with sulphuric or 
hydrochloric acid. 

The solution of the alkaloid was intensely bitter; had a distincfly alka- 
line reaction, and gave with reagents the following reactions : 

1. Hydrates of potash, soda, and ammonia caused no precipitates. 

2. Potassic mercuric iodide (''Mayer's solution") caused a bulky, floe 
culent, yellowish-white precipitate, which dissolved readily in alcohol 
and less freely in ether. 

3. Phosphomolybdic add (" Sonneschein's reagent ") caused a light- 
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yellow precipitate, soluble in ammonia to a greenish-blae solution ; boil- 
ing gradually dissipated tlie color until it was nearly destroyed, the 
meniscus having a lemon-yellow color, and the liquid a very pale amber. 
Addition of excess of nitric acid to this liquid caused an abundant, floc- 
culent precipitate rather more yellow than before. 

4. Iodine in potassic iodide causes a brick-red precipitate, darkened 
in color by excess of iodine. 

5. Picric acid (in alcoholic solution) causes no precipitation. 

6. Infusion of galls, containing alcohol, causes a grayish-red precipi- 
tate, pretty freely soluble in acetic acid and dilute sulphuric and hydro- 
chloric acids. 

7. Gold chloride, with free hydrochloric acid, causes a flocculent 
lemon-yellow precipitate; .1336 grams of this precipitate, previously 
weU washed with water and dried at 85oO.^ left upon ignition .0460 of 
metallic gold, equivalent to 34.43 per cent. A previously-formed pre- 
cipitate, of the purity of which there is more doubt, contained 31.83 per 
cent, of gold. 

8. Platinic chloride causes the slow separation of a yellowish precipi- 
tate which has not been further examined ; in hydrochloric solutions no 
precipitate is formed. 

9. The alkaline solution was shaken with solvents insoluble in water: 
ether, benzole, and chloroform removed small amounts of the alkaloid 
only, while amy lie alcohol removed it freely. 

By comparing these reactions with those recorded for the alkaloid in 
the herb of this plant, it will be seen that they are identical. 

The remainder of this alkaline liquid was neutralized with sulphuric 
acid, evaporated and dissolved in absolute alcohol. This liquid was 
percolated through purified animal charcoal, which removed all the al- 
kaloidal sulphate. After washing the charcoal with cold absolute alco- 
hol, it was treated with hot absolute alcohol, whereby the alkaloid was 
removed as a neutral sulphate. This, when evaporated, left a red-brown, 
neutral, very hygroscopic residue of exceedingly bitter taste. This resi- 
due gave positive tests both for sulphuric acid and nitrogen. Hence it 
is asserted that the plant and seeds of Sopkara serecia contain a bitter 
alkaloid. In addition to the precipitations caused by the general alka- 
loid reagents, the following special reactions were obtained by treating 
the solid sulphate : - 

1. Concentrated sulphuric acid, cold and warmed, gave a yellowish- 
brown color, becoming chocolate- brown on standing. 

2. Con«;entrated sulphuric acid with potassic bichromate, a prompt 
green colbration, due to reduction of the chromic acid to chromic salt j 
on long 8tanding the color became olive-green, 

3. Concentrated nitric acid caused a lemon-yellow color, which became 
a little darker upon adding excess of ammonia; the same colors with 
sulphuric acid and potassic nitrate, and with nitric acid, foUowed by 
hydrochloric acid. 

4. Sulphuric acid, containing ammonic molybdate (" Froede's reagent ''y, 
cold, yellowish ; warmed, becomes successively greenish, green-blue, and 
finally deep indigo-blue. 

5. FeMc chloride (aqueous) gives an orange coloration with the solid 
alkaloid sulphate. 

6. Potassic ferricyanide, warmed in aqueous solution with the alkaloid 
sulphate, becomes greenish, and contains ferrocyanide. 

7. Potassic permanganate in aqueous solution is reduced with preclpi- 
tation of brown manganese oxides. . 

8« £vaporated and warmed wi^ zinc chloride a brown to amber color 
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appears. From tlie reactions with bichromate (2), foiricyanide (6), and 
permanganate (7), it appears that this alkaloid is an active reducing 
agent. 

It seems very probable that this fillialoid is^ Identical with the Sophoria 
discovered by H. C. Wood, jr., in the seeds of Sophora speciosa. In fact, 
a physiological experiment upon a kitten gave exactly the same indica- 
tions as are recorded by H. C. Wood, jr., in the American Journal of 
Pharmacy, January, 1878, page 34, and in the Philadelphia Medical 
Times, August 4, 1877. 

In a single experiment made here the following symptoms were ob- 
served: To a half -grown kitten was given an extract from the seeds con- 
taining not over one-fourth grain of the alkaloid. Except excessive froth- 
ing, no decided effect was noticed until fifteen minutes had passed; then 
a slight spasmodic twitching of the lower extremities was noticed. This 
continued about half an hour, when a second dose of the same amount 
was administered. This increased the number and frequency of the 
twitchings, and after a few minutes' vomiting occurred, followed by par- 
tial stupor and a general nervous twitching of the whole body; there 
«eemed to be no effect upon the mind, and no deliiium at any time. 
Lack of material prevented further experimentation, and the cat recov- 
ered fully in a couple of hours. 

It is hoped that a more complete chemical and physiological investi- 
gation may be made during the coming year ; any results will appear in 
the next annual report. It is hardly to be doubted that the alleged 
poisonous effects of this plant are due largely or entirely to this alka- 
loid ; at the same time it is not improbable that some medicinal uses 
may be discovered which will fully compensate for the labor of analysis,, 
if not for the loss of cattle already incurred by our western farmers. 

PRELIMINARY REPORT ON THE HERB OF ASTRAaALTJS MOLLISSIMUS. 
Received from Francis A. Wentz, Kinsley, Kans. 

A proximate analysis showed the following constituents: 



1. Moisture 12. 28 

2. Ash 6.76 

3. White wax 1. 30 

4. Chlorophyl and fatty substance ^ 1.23 

5. Neutral resins a 1. 67 

6. Neutral resins & ^ . .42 

7. Acid reainso ,60 

8. Organic acid and color 3.77 

9. Bitter extractive * • 7.89 

10. Gum 4. 04 

11. Albuminoids 15.59 

12. Tannic acid, iron greening 2. 41 

13. Starch isomers 6.77 

14. Acid and alkali extracts, not starch or nitrogenous, difference ....... .... 11. 89 

15. Crude fiber 23. 38 



100. 00 

The only substances likely to prove poisonous in this plant are the 
alkaloid and bitter extractive (ITo. 9). If facilities can be had a 
Urge amount of this plant will be treated, and the alkaloid extracted 



* Some reactions lately obtained point to the probable presence of a very small 
amount of an alkaloid. This alkaloid seems to be sparingly soluble in water. The 
jreactiouB obseryed would indicate less than ^ j^er cent, in the plant. 
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and examined. Tlie means at present sui^piied by Congress are entirely 
inadequate. It is lioped also tliat the proviogs instituted by Mr. 
Wentz may be ready for report in tlie next annual report of this depart- 
ment. 

PRELIMINARY REPORT ON THE HERB OF OXYTROPIS LAMBERTI. 

Received from L. F. Dyrenfortb, Chicago, 111. 
The following is a proximate analysis : 



1. Moisture 1 6.70 

2. Ash, soluble in water 1. 06 

Ash, soluble in acids 2. 89 

Aah, combined silica 37 

4_ 32 

3. Sand 3.12 

4. Chlorophyl, wax, reein, trace organic acid 4. 36 

5. Tannin, iron greening 1.90 

6. Glucose , 1.61 

7. Sucrose 1.31 

8. Resin, insoluble in ether , .54 

9. Extractive (not bitter) and color 6A% 

10. Gum 3.90 

11. Starch isomers 9.61 

12. Substances, not nitrogenous, extracted by acid and alkali 20. 64 

13. Albummoida 10.85 

14. C^Uulose 24.66 



99.68 

Water removes from an alcoholic extract of this plant a number of 
substances (Nos. 5, 6, 7, 9), which, taken together, have a sweet, not 
unpleasant taste, which may account for the preference shown by animala 
for this weed over the various grasses which grow with it. The extract- 
ive (No. 9) seems to contain a very small amount of an alkaloid, agree- 
ing, so far as examined, with the one present in Astragalus mollissimvs. 
Miss Catharine M. Watson,* in 1876, examined this alkaloid of Oxytropis 
Lamberti and reported it to be a brownish, waxy substance, sparingly 
soluble in water, readily dissolved by dilute acids, and readily soluble 
in alcohol, chloroform, and ether. " Its ethereal solution had a dis- 
agreeable odor, a yellow color, and a deep-blue fluorescence.'^ Its solu- 
tion in dilute acids "gave i>recipitates with potassic murcuric iodide, 
metatungstic acid, i)hosphomolybdic acid, and solution of iodine in iodide 
of potassium." For full particulars see the original paper. Some physi- 
ological experiments then made led to the conclusion that the " dried 
ground root possesses no poisonous properties.'^ 

From the additional work done at this department it seems probable 
that the deleterious effects observed from dnimals eating this plant may 
be due principally to the fact that the sweet taste causes cattle to reject 
more nutritious food, and strive to subsist upon the Oxytropis only. 
This plant is mechanically a very unlit substance for food, being of a 
tough, fibrous, and indigestible character. It is possible that, when the 
animal becomes somewhat enfeebled by lack of proper nourishment, the 
small amount of alkaloid may have a direct poisonous action. Again, 
it seems probable that the plant may- contain much larger proportions 
of alkaloid at certain stages in its development than at others, or the 
seeds may prove to be the most injurious portion. 

Much light might be thrown upon this subject by the observations of 

* Amer. Journal of Pharmacy, December, 1878, p. 565. 
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a properly constituted coTnTnission, which should visit the localities where 
the loss of animals has been greatest, inquire thoroughly into the matter, 
and gather specimens at different stages of development for analysis. 
The sum necessary for this investigation would be small in comparison 
with the benefits to be derived. 

EXAMINATION OF MALVASTRUM COCCINEUM, 
Reoeived from Francis A. Wintz, Kinsley, Kansas. 



Moisture 9.737 

Ash, soluble in water...... 3.344 

Ash, soluble in acid 5.263 

Ash, insoluble in acid.... 2.270 

10.877 

Ether extract : 

a. Insoluble in gasoline : 

Tannin 354 

White wax........ 114 

Chlorophyl 158 

.626 

h Soluble in gasoline : 

Resin a 1.496 

Resin b 1.484 

Soft fat 1.506 

Yolatile oil and loss 050 



A. 536 

5. 162 

80 per cent. Alchol extract: 
a. Soluble in water : 

Tannin, sugars and extractives 8.500 

h. Insoluble in water : 

Resin e and color 1. 114 

9. 614 

Water extract : 

Gum 8.260 

Acid extract, starch isomers by titration 16. 320 

Alkali extract, by difference 15.947 

Albuminoids, total nitrogen X 6.25 12.513 

Crude fiber 11.570 



100.000 

Tliis plant contained no alkaloid nor any bitter substance 5 the only 
possibly poisonous substances are the resins, and the chances are not 
greatly in favor of their being injurious. 

It seems very doubtful whether this herb is at all poisonous in the 
dried condition j possibly drying may render it thus inert. 

THE IMPORTANCE OP CAREFULLY SELECTED SEED, 

In the report of this department for 1878, page 121 and following, are 
presented for consideration under the above heading some facts, with 
the promise that in a future report the result of some field experiments 
bearing upon the same subject would be given. 

A summary of the results given in the report for 1878 is here given 
for convenience. The seeds taken for this purpose were such as, from 
their size, could readily be picked over one by one, and comprised the 
following : three specimens each of maize, pease, and beans. 

ThesQ seeds were taken from the stores in the department, and there is 
no doubt that the percentage of vitality was almost, if not quite, 100. 

One quart of each variety was taken, and by careful picking was 
divided into thirds, as follows : first, the best third was selected, then 
the poorest half of the remainder, and the middle third remained. 

Upon weighing a given bulk (one-quarter liter) of the best and poor- 
est thirds, there were found but slight differences in weight, showing 
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that really the seed was all good and full weight. The average ratio ot 
best to poorest thirds by weight was 100 : 98.56. ■ 
In no case was the difference very marked, although in every case but 
two it was in favor of the host thirds. These exceptions doubtless 
arose from the large size of these seeds, which prevented their being 
closely packed in so small a vessel as that in which they were weighed 
out. 

Kext, 50 grams of each sample were weighed out, and the number of 
seeds present in this weight counted out, when the average ratio of the 
weight of individual seeds was ascertained to be 100 : 71.33. 

An examination of several other samples of maize, pease, and beans 
showed the difference above observed to be pretty constant, e. g,j the 
ratio of weight between an equal number of grains from the first and 
third thirds of nine samples of maize was 100 : 60; in six samples of 
pease, 100 : 69 ; in five samples of beans, 100 : 64 ; or an average of 
100 : 63.7. But another consideration remaihed, of equal importance 
with this quantitative difference in the food supply, viz., whether there 
existed also a qualitative difference; and for the purpose of determin- 
ing this point complete proximate and ash analyses were made of several 
of the seeds mentioned, the results of which showed that of each 
proximate constituent the amount present in the individual seed of each 
poorest third was about 71.4 per cent, of the amount present in the 
single seed of the best thirds. 

In the same manner, by comparing the full analyses given of the ashes 
of the several samples, it was found that those two constituents wluch 
aire most important, and which are present in gi^eatest quantity, viz., 
potash and phosphoric acid, stand in the same ratio as the organic proxi- 
mate constituents, t. 6., the amount of potash and phosphoric acid pres- 
ent in a single seed of the poorest third of either of these samples 
analyzed averages exactly 71 per cent, of the amount present in a seed 
from the beat third. 

The conclusion, then, from these results isthat the young plant would 
receive from the better seed the same kind of food for itjs early develop- 
ment, and about 40 per cent, more of it than from the poorest seed. It 
is also shown that the entire amount of the several seeds submitted to 
analysis were mature seeds, as, indeed, to the eye they appeared to be 
different only in their relative size. 

When we consider that during the period of germination and the 
earlier stages of its growth, until in fact through well developed foliage 
and rootlets the plant is able to appropriate and assimilate food from 
the atmosphere and earth, its entire supply of nutriment is derived solely 
from that stored, up in the seed, tiie importance of the above diGTerence 
in the amount of tliat supply of food is majiifest. 

It is not improbable that during the early life of the new plant there 
may result a feeble struggle for existence, daring which period, if not 
supplied with sufficient and proper food, the plant becomes dwarfed in 
its full development, with its power of reproduction impaired, and every 
vital function in marked contrast with that plant which has in its early 
life received a more generous supply of food. 

It is obviously true, and has been proved so by experiment, that even 
under-sized seed may, in fertile ground, produce well-developed plants; 
and, indeed, it appears to have been demonstrated that the vigorous 
development of plants dei)ends far less upon the size and weight of the 
seed than upon the depth to which it is covered with earth, and upon 
the stores of nourishment which it finds in its first period of life," but 
tbere still appears to remain, as an open question of very great practical 
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importance, the comparative value of fully cleveloi)ed and imperfectly 
developed seed, under the ordinary conditioii of moistare, fertility, &c. 

For the purpose of experiment in the field there were selected 32 seeds 
of the best and poorest thirds of 15 varieiies of maize, 50 seeds each of 
5 varieties of beans, and 100 seeds each of 6 varieties of pease. 

The weights of each lot were taken and were as follows : 





Best 
third. 


Pooreat 
third* 




156.7 
13L4 
162.3 


Qrami. 
100.9 
82.8 
1U.8 









The above weights are in the following ratio : 

Maize, best to poorest as • 100: 64. 39 

Beans, best to poorest as ............ 100: 63.01 

Pease, best to poorest as 100 : 68. 95 

Below is given a tabulated result of the experiment, although, owing to . 
the protracted drought of the past season, little value can be placed 
upon the results other than as to the percentage of seeds which germi- 
nated and the percentage of plants obtained, for it was found that many 
of the plants which developed partially failed to survive, and, especially 
in the case of the pease and beans, the crops reported below were obtained 
as the result of a new growth ensuing after the late rains. 

It is also to be borne in mind that these experiments were conducted 
upon land which, although originally quite unproductive, has been brought 
by careful cultivation to a high condition of fertility, as may be evidenced 
by the following analysis : 

V Analym of ioil of experimental plot. 

Per cent 



Moisture • 1.740 

Organic matter 4. 980 

Carbonic acid (C Oj) 200 

Insoluble matter 84.235 

Ferric Oxide (Fe, O3) 2. 864 

Alumn ia(Als03) 4. 416 

Lime (Ca O) 635 

Magnesia (Mg O) 400 

Potassa (K2O) 100 

Soda(Na2 0) ^ .054 

Phosphoric acid (Pn Os) -. ,198 

Sulphuric acid (S O3) 024 



99. 846 

Obviously, upon land of such composition and deep tilth the plant 
would find every needed element for its nutrition, and the experiments, 
before being accepted as conclusive upon other points than those men- 
tioned, should be repeated upon other soils not so well adapted to the 
development of the plant after germination. 

Average per cent, plants from seed: 

6 pease: Ist 3d, 60.5 per cent. ; 3(1 3d, 65.2 per cent. 
5 beans: 1st 3d, 88.0 jJer oeut. ; 3(1 3d, 70.8 per cent, 
8 corn: 1st 3d, 53,1 per cent, j 3d 3d, 49.3 per cent. 

7 corn: Ist 3d, 32.0 per cont. ; 3d 3d, 19.4 per cent. 
Average per cent, seed sprouted: 

6'pcase : 1st 3d, 61.7 per cent. ; 3d 3d, 66.7 per cent. 
5 heans : 1st 3dj 94.4 per cent. ; 3d 3d, 73.2 per cent. 

8 com: lat 3d, .58.0 per cent, j 3d 3d, 55.8 per cent, 
7 ooru : lat 3d, 49.6 per cent. ; 3cL 3d, 34.3 pei cont. 
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Average weight of crop to plant : 

6 pease: 1st 3d, 3.76 grams; Sd 3d, 4.09 grams. 

5 beans : 1st 3d, 100.9 grams ; 3d 3d, 155.6 grams. 

6 corn : 1st 3d, 77.3 grama ; 3d 3d, 97.4 grams. 

7 corn : 1st 3d, 53.4 grams ; 3d 3d, 21.3 grama. 
Average weight of entire crop : 

6 pease : Ist 3d, 241.0 grams; 3d 3d, 283.5 grams. 
5 beans : 1st 3d, 503.2 grams ; 3d 3d, 614.8 grams. 

8 corn: 1st 3d, 1568.6 grams; 3d 3d, 1679.9 grams. 

7 corn: Ist 3d, 588.7 grams; 3d 3d, 161.6 grams. 

Total average per cent, plants from seed: 1st 3d, 55.8 per cent. ; 3d 3d, 49.1 per cent 
Total average per cent, seeds sprouted: Ist 3d, 63.6 per cent. ; 3d 3d, 55.9 per cent. 
Total average weight of crop to plant : 1st 3d, 58.4 grams; 3d 3d, 66.6 grams. 
Total average weight of entire crop: Ist 3d, 793.5 grams; 3d 3d, 744.1 grami. 

As will be seen from the above, the percentage of seed which sprouted 
was generally higher in the case of the best thirds, but was in no case 
so high as the character of seed used appeared to warrant. In fact all 
the seed used appeared to possess vitality, and the results obtained 
by experiment were doubtless due to the unfavorable conditions after 
the planting, by which the seed was destroyed. 

As will be seen from the analyses, the composition of the best and 
poorest thirds of seed used in tiiese experiments was about identical, 
and the only difiference between the individual seeds from the best and 
poorest thirds was a quantitative one, which the character of the soil 
and season made of no account. 

But although the above experiments fail to be conclusive, or indeed 
of value as an element in settling the main question proposed, the fol- 
lowing results obtained in England in 1877 with oats are inost impor- 
tant. The analyses given are by Prof. Henry Tanner. 



Oonatltaeata. 



Gluten 

Starch, gnm, &o 

Fatty matter 

Cellulose 

Nitrogenous matter (not true albuminoids) 

Alkaline salts in ash 

Earthy salts in ash 

Silicious matter in ash 

Water 



CompositioB of— 



Heaviest 


Lightest 


oatg.* 




8. 92 


2.73 


61. 17 


e4. 20 


2. 38 


3. 92 


11. 83 


12.98 


.84 


.50 


.75 


.50 


1. 07 


1. 33 


.70 


.90 


12. 34 


12.96 


100. 00 


100. 00 



Constituentfl. 



Composition of crop. 



TTiider ^ood 
culUvation.t 



Gluten 

Starch, gum, &.c... ••• 

Fatty matter - 

Cellulose 

Nitrogenous matter (not true albuminoids) 

Alkaline salts in aah 

Earthy salts in ash 

Silicious matter in ash 

Water 

* Forty -nine pounds per bijaheL 
tTwenty pounds per bushel. 

tFifty bushels per acre, weighing 43 pounds per bushel, 
^ Ten bushels per acre, weighing 22 pounds per bisshel. 



7.18 
G1.69 

2. 88 
0. 10 

3. 32 
1.21) 

.58 
.70 
13.35 

100. 00 



Under bad 
cultivation. $ 
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Composition of oata gro-wn 
from seed- 



Constituents. 



Gluten 

Starch, gum, &c - 

Fatty matter 

Cellulose 

Nitrogenous matter (not true albaminoida) 

Alkaline salts in ash 

Earthy salts in ash 

Silicidus matter in ash 

Water 




100.00 



GRAINS. 



The value to the farmer of various grains^ as deduced from chemical 

analysis. 

The reports of the statistician for the past ten years (1870-1879) show 
the following average values to the farmer of the principal agricultural 
food materials : 

Taelb a. 



Varieties. 


Value per 


Value per 
100 pounda. 




0. 4397 

1. 0635 
.7200 
.3649 
. 7508 
,7111 
.5814 

12. 8581 


0. 78 
1. 77 
1. 29 
1. 14 
1. 56 
1.42 
.97 
.65 



















Average value per 100 pounds for grains, $1.327 ; average value per 
100 pounds for all, $1,200. 

The substances which give these foods value may be divided into 
three classes : 

1. Albuminoids : Nitrogenous compounds which serve as " flesh- 
formers." 

2. Fats : Solid or liquid oils. 

3. Oarbhydrates, or nitrogen free extract": starch, sugar, gum, &c. 
These, with the fats, are eometimes known as "heat or force givers." 

The comparative value of these three classes as foods has been approx- 
imately determined by a commission appointed by the German agricult- 
ural experimental stations. These results are reported by Koenig,* the 
chairman of the commiiision, and are as follows : 

Table B. — FroporUonaie values nutritive constituents in food materials. 

Albuminoids 34.6 = 4.74 

Fat „.... 29.8 =z 4.08 

Carbhydratea 7.3 = l.OO 

Having these proportionate values, we find that on an average speci- 
men the value of our cereals is subdivided thus : 

* **Berochniing des Geldwcrllies von ruttcrmitteln," in die Landwirtlisoliaftlichen 
Versuciis-Stationen, Baud xxiv, p. 302. ^ 
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Table C. — Value of each constituent in an average grain^ 



Conttitaeuts. 


Value per 
100 pounds. 


Value in each 
. dollar. 




Oenti. 
49. 842 
13.GG8 
69. 190 


Centt. 
37. M 
10. 30 
52.14 








132.700 


100.00 



If, then, we know the number of pounds of each of these constitu- 
ents in a hundred- weight o|' an average grain," we can find the value 
of each per pound by dividing the value in cents per hundred- weight by 
the pounds per hundred- weight. 

It remains, therefore, to determine as accurately as possible the aver- 
age content of American cereals in these substances that give them 
their food value, the "nutrients,'' viz: albuminoids, fat, and carb- 
hydrates. 

The following averages have been di*awn from the most reliable re- 
corded American analyses. The most of them have been taken fi*om the 
valuable " Report of the Connecticut Agricultural Experiment Station,'' 
for 1879, which contains all the later American analyses from various 
sources. The average figures for rice are taken from the results of analy- 
ses this year, made at this department, of ten varieties sold. in American 
markets. 

Tamlk D. — Average nutrienU in American graim. 



Variety. 



Flint com 

Dent corn 

Sweet corn — 
Winter wheat. 
Spring wheat . 

Rye 

Barley 

Bice 

Average 



Albuminoids. 


Carbhydratei. 


Fat 


Total nutrient!. 


10.70 


70. !• 


6.36 


86. 05 


10. 49 


70.20 


4.84 


85.53 


12. 08 


67. 37 


8. 04 


87. 49 


10. 17 


75.73 


2.23 


88.13 


12. 41 


73. 18 


2.39 


87.98 


12.07 


73. 91 


2. 07 


88.05 


13. 17 


72. 96 


8.15 


89.28 


7.44 


79.20 


.35 


86.00 


11.07 


72.64 


8.63 


87.44 



The figures above used for rye and barley will probably be slightly 
changed when more analyses have been made. Buckwheat was not in- 
cluded in this list for lack of authenticated analyses of American sam- 
ples. It is pretty certain, however, that its composition doe.s not vary 
greatly from the above average. Oats were no? included, because of 
their much greater amount of fiber, which proportionately reduces the 
amount of nutrients. 

' Tabus £. — Average nuirienta in an " average grain,^ 



ConstitnentA. 


I.— Pounds 
in 100. 


11. — Value in 
100 pounds. 


ni.-. Value 
per pound. 




11. 07 
3. 53 
72.84 


Cents. 

49. 842 
1:5 683 
69. 190 


Cents. 
4. 5024 
3. 8436 
. 9499 








87.44 


132. 700 
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The values in column III are found by dividing the figures in column 
n by those in column I, Reduced to more simple forms, they are as 
follows ; 

Table F. — Value per pound of nutrients in American grains, 

Centa. 

AlbominoidB 4.50 

Fat 3.84 

Carhhydrates 95 

Having, then, the analysis of a grain, its value to the farmer can be 
found by multiplying the percentages respectively of albuminoids, fat, 
and carbhydrates by the above figures. The average values of these 
grains have thus been calculated, and are as follows : 

Tabus Average talue, per 100 pounds^ to the farmer, of various grains. 



YuletlM. 



Flint corn 

Dent com 

Sweet com ... 
Winter wheat 
Spring wheat . 

Eye 

Barley 

Kice 



Albnml- 
noids. 



Cents. 
48.15 
4 7.21 

54. 36 
45. 77 

55. 85 
54. 32 
59. 27 
33. 48 



Fat 



Centt. 

19. 81 
18. 59 
30. 87 
8. 56 
9.18 
7. 95 
12.10 
1.34 



Carbhy- 
drates. 



OenU. 
66. 6S 
(16. 69 
64. 00 
71.94 

69. 52 

70. 21 
69. 31 
75.24 



ToUl. 



Cents. 
134. 64 
132. 49 
149. 23 
126* 27 
134. 55 
132. 48 
140. 6» 
IIU. 08 



It will be noticed that some marked differences in value are seen in 
comparing this table with Table A. This must necessarily be the case, 
as will be seen by reference to the following table : 



Table "R.— -Percentage exported of agricultural food products. 



YarietlM. 


Production in 
1878. 


Exports to 
June 30, 1879. 


Per cent, 
exported. 








1, 388, 218, 750 
420,122,400 
25, 842, 790 

. 413, 578, 560 
42, 245, 630 
12, 246, 820 


88, 262, 052 

150, 502, 506 

4, 873, 470 

5, 452, 130 
715, 536 

None. 
625. 342 
8,127 


6.4 
85.8 
18.9 
1.3 
1.7 






































124, 126, 650 
39, 608, 29S 


.5 
.02 













Careful study of this table, together with Tables A and G, will ex- 
plain some apparent discrepancies. Among other facts we shall see — 

1. That a production in great excess of foreign and actual home de- 
mands will cause the market value to fall far below the actual value to 
the farmer. This is very noticeable in the case of corn. 

2. A large foreign demand, together with a similar home demand, 
coupled with no overproduction, will cause the n^ket xn-ice to be 
higher than the real value to the farmer. This is illu^S^ hy the cash 
value of wheat. w^-" 

3. A production about equal to the demand will cause the value to 
the farmer and the market vahie to correspond quite closely. Oats, 
buckwheat, and rye are instances. Barley brings a little more, owing 

7 AG 
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to its extensive use in brewing and to its cultivation being more local- 
ized than is the case with other grains. 

4. In the case of rice, the market value is entirely disproportionate to its 
cash value as a food to the consumer. Among the causes to which this 
discrepancy is due may be mentioned the following: 

a. The uncertainty as to production, and the danger that unfavorable 
seasons may cause greatly diminished crops. 

h. The comparatively small area in this country devoted to its culti- 
vation; and the expense entailed by the long and risky sea voyage, if it 
be imported from India. 

0. The e^scpense of preparing it for the market. 

d. The fact that the number of wholesale dealers is small, thus de- 
priving consumers of the benefits of competition. 

e. The principal reason, however, seems to be that it is not here re- 
garded as one of our staple foods, but rather as an accessory to be used 
occasionally. 

6. By no means all the circumstances affecting the market values have 
been mentioned ; merely those which most evidently cause the selling 
price to vary from the value as deduced from analysis. It will plainly 
be seen that the farmer can best afford to sell those grains which have 
a market value above their value as shown by analysis ; thus, at pres- 
ent prices, corn is worth as a food nearly twice what it brings in the 
market, while wheat and barley are worth less. 

These remarks will explain how values are deduced from analyses, and 
the weight that should be given to the prices so obtained. 

ANALYSES OF IMMATURE SWEET CORN AND COBS. 

The ears were selected when the corn was "in the milk" and in the 
best condition for table use. The corn and cob were carefully separated, 
partially dried, pulverized, and analyzed. 

The following are the results obtained: 



Constitnentt. 


Adam's early corn. 


Mammotli sugar* 
com. 


Air-dry. 


Dry. 


Air-dry. 


Dry. 




8. 42 
3. 09 
U. 10 
4.18 
8.84 
6. 06 

9. 52 
- . 7:-J 

56. 07 




11.24 

2.95 
3. 07 
5. 32 
8. 08 
6. 27 
8. 26 
t2. 95 
51. 86 






3.37 

3. 39 

4. 56 
9. 66 

G. 63 
10, 41 
.79 
61. 19 


3. 32 
3. 4S 

9.10 
7. 06 
9. 31 
13. 33 
58. 44 
















100. 00 


100. 00 


100. 00 


100. 00 



* Estimated by difference. Solul>le in 80 per cent, alcohol and soluble in water. 

1 Tu eludes .1 little soluble starch, which was not present in Adam's early corn. Soluble starch appen.rs 
ttt bo formed Irom ordinary insoluble starch during the ripening of the grain of sweet corn^ it is not 
present in ripened field corn. (Sec Agricultural Department Keport for 1878, pp. 153-155,) 
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uonfltltnentf. 


AdAm's early oobs. 


Maminotli sugftr 
cobs. 




Dry. 


Air-dry. 


Dry. 




12. 40 
2.45 
22. 74 

1. 84 
13. 28 

2. 75 
2. 68 
1. 10 

25.01 
15.75 




7.61 
2.28 

18.18 
1.62 

12.68 
1.50 
8. 75 
.96 

27. 95 

23. 57 






2. 80 
25.96 
2.10 
15.16 
3. 14 
3.06 
1. 25 
28. 55 
17.98 


2.47 
19.60 
1. 76 
13. 71 
1. 62 
4. 05 
1.04 
30. 22 
26.48 




















100.00 


100. 00 


100.00 


100.00 



In order that a general idea may be had, at a glance, of the probable 
food value for animals of sweet corn and the cobs from which it is taken, 
the substances usually considered to have equal food value will be 
grouped together. 

These substances are, in the com itself — 

1. Albuminoids, including zein and albumen. 

2. Carbhydrates, including sugars, gum, and starch. 

3. Oils, commonly called ''fats." 

In the corn-cobs — 

1. Albuminoids, zein, and albumen, as in corn itself. 

2. Oatrbhydrates, sugars, gum, starch-isomers, and alkali extract. 

3. Oils, as in corn. 

All comparisons are on dry samples. 

Digestible nutrients in sweet coi*n and cobs. 



Constituenta. 



Albnminoids , 

Carbhydrates , , 

Fat 

Nutritive ratio§ , 

Calculated value per hundred pouDds on dry substance 

Calculated value per hundred pounds on air-dry substances. 



Com, 



I 



17. 04 
71.64 
4. 56 
1:4.5 
1.62 
1. 49 



16.37 
70. 86 
5. 99 
1:4.7 
1.64 
1.46 



Cobs. 



i 



6.20 
62.94 
2. 10 
1:10.5 
.96 
.84 



5. 67 
70.45 
1. 75 
1:12.7 
.09 
.92 



In absence of proof as to the value of "alkali extract" in corn-cobs, 
it has seemed best to give a calculation in which it is not included. The 
value of " starch-isomers " would seem to be less doubtful, as they are 



*Estlmated by difference. 

tSoluble in 80 per cent, alcohol and soluble in water. 

t After extracting with ether, alcohol, and water, the sample was treated at lOOoC. for about six hours 
with dilute hydrochloiic acid ; glucose waa determined in this acid liquid, and the amount found calca- 
lated to its starch equivalent (CsHioOa). These "starch isomers" are identical with the "amylaceous 
cellulose" described in the Department of Agriculture Eeport, 1878, pp. 188-191. 

§ By nutritive ratio is meant the proportion of nitrogenous to non-nitrogenooa nutrients. 
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converted into glucose with almost or quite the same readiness as is 
citarch itself. 

ProbaUe value of immature corn-cols, exclusive of ^^alJcali extracV^ 



Yalnea. 



Value per 100 ponnds on dry substance 

Value per 100 pounds on aii-dry substance.. 



Adam's 
early cobs. 



Mammotli 
sugar cobs. 



.75 
.70 



The proportion of cob to corn is probably considerably greater in the 
Immature state than when the corn has ripened, hence the real propor- 
tionate value of the cob to the com is probably greater at this period 
than it is later. 

In whatever light these results may be viewed, it still seems that im- 
mature corn-cobs have a decided food-value and can profitably be fed 
to stock. By reference to the department report for 1878, p. 136, it will 
be seen that the value of mature corn-cobs from field-corn, even when 
" alkali extract" is included, is about 57 cents per hundred pounds, or 
considerably less than the value of immature cobs from sweet corn ex- 
clusive of alkali extract. 

In Table G the value of mature sweet com is given at $1.49, a figure 
nearly identical with those deduced for air-dry immature sweet corn. 

Analyses of Fultz wheat. 













s 


<o 

lO 








a 






t 








4) 


«a 




Constituents. 


■U 




i 






^1 






1 
















i 












i 




10. 40 


10.60 


8.93 




1. 15 


1.45 


2. 52 




2, 45 


2.27 


1.72 




3. 61* 


2. 88 


5.42* 




3.94 


4. 05 


.55 




1.54 


1. 14 


.86 




67^24 


68. 46 


59. 00 




7. 96 


8. 01 


5. 99 




1.71 


1.14 


15.01 




100.00 


100.00 


100.00 



The valuable constituents in these three samples are: 

1. Albuminoids, gluten and albumen. 

2. Fatj or oil. ^ , . 

3. Carbhydrates, including sugars, gum, and starch, and starch-iso- 
mers in the bran. 

Calculated comparative food-values. 
Values per 100 pounds: 

Entire wheat *| 

Wheat freed from bran ^ 

Bran 

The somewhat prevalent idea that bran is the most valuable portion 
of wheat is not substantiated by t hese figures drawn from analyses. 

* Contains some nitrogenous matter Boluble in water, rather more in "So. 3 than in No. 1, and abnenl 
In No.2 ; hence it mnst be derived from the bran. 
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The considerably greater proportion of ash in the bran is noticeable. As 
this ash is largely composed of phosphates, the separation of the bran 
from flour renders it less rich in these ash constituents, which are be- 
lieved to be valuable as material for the formation of bones. 



Analyses of seeds of sorghunif Chinese Corn, and Brown Doura* 



Constituents. 


Sorgham seeds. 




Ti 

<:i 
W 


a> 

1 

O 


?! 

d 
o 

o 

a 


a 

o 
o 
<o 

CO 

m 

.9 

o 




10.57 
1. 81 
4. 60 

1. 91 

2. 64 
7. 34 
1.10 

eS. 55 
1. 48 


9.93 
1.47 
3. 95 
2. 70 
2.64 
6. 90 
.72 
70. 17 
1. 52 


7. 62 

1. 68 
4. 18 

2. 30 
3.00 
6. 01 
1. 50 

72. 19 
1. 52 


7.87 
1.49 

3. 75 
2. 06 

4. 22 

5. 41 
2. 85 

70, 53 
1. 79 
















100. 00 


100. 00 


100. 00 


100. 00 



The calculated values to the farmer of these seeds per one hundred 
pounds are here given: 

Early amber sorghum seeds $1 31 

Chinese sorghum seeds - 1 2S 

Brown doura seeds 1 29 

Chinese com seeds 1 29 

From these results it will be seen that tliese seeds are very nearly 
equal in value as food materials to average field corn. In case sorghum 
is largely grown as a sugar-producing plant, the use of the seeds as food 
for animals will tend to cheapen the production of sugar. 



ANALYSES OP TEN SAMPLES OF RICE AND ONE SAMPLE OF RICE- 
WASTE. 



The samples analyzed were received from Dan. Talmage's Sons & Co., 
41 and 43 Korth Peters street, New Orleans, La. 

They were carefully selected and well cleaned, and represent all the 
marketable varieties to be met with in this country. The rice-waste is 
understood to be the unmarketable portion separated mechanically from 
the crudi^rice ; it seems probable tliat it may be profitably utilized for 
the manufacture of starch or glucose. 
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Proxiinate analyses of rice and rice-waxte. 



I.— Jn air-dry condition. 

Carolisa gold seed 

Cai'olina white seed 

Japan, fully cleaned 

Japan 

Patna, Bengal 

Bangoon 

Bassein, F. India . . . 
White seed, Louisiana.--. 

Honduras, Louisiana 

y olunteer, Louisiana 

Bice- waste 



1L'-Driedatl05°0., water-free. 

Carolina gold seed 

Carolina white seed 

Japan, fully cleaned 

Japan ..■-..>--■■-■■< 

Patna, Bengal 

Rangoon . — ....-...->■«.. 

Bassein. F. India 

White seed, Louisiana 

Honduras, Louisiana ....... 

Yolnnteer, Lonisiana 

Sice-waste , 



o 


Sugar. 




o o g 


Starch, by difference. ! 


Cellulose. 


m 5 g 

!h 

^ 1-9 
ft© 


Other albuminoids. 


Ash. i 


Water. j 


Book number. 


0 27 





1.57 


0.73 


75. 40 


0. 17 


0. 35 


8. 20 


0. 38 


12. 93 


103 


0. 30 




L57 


0. 57 


75. 47 


0. 13 


0. 48 


7. 83 


0. 34 


13. 31 


104 


0. 28 




1. 85 


0. 93 


77.45 


0. 11 


0. 39 


5. 47 


0. 43 


13. 09 


105 


o! 42 




L 74 


o! 89 


74. 90 


0. 17 


o! 43 


7. 01 


0. 42 


14. 02 


107 


0. 32 




1. 36 


0. 57 


76. 71 


0. 14 


0. 60 


7. 10 


0. 35 


12.85 


108 


0. 39 




1. 27 


0.72 


78. 29 


0. 19 


0. 27 


7. 08 


0. 34 


n. 45 


109 


0. 62 




1. 05 


0.72 


77. 16 


0. 19 


0.21 


8. 19 


0. 48 


11. 38 


110 


0.27 




L 44 


0. 79 


78. 17 


0. 19 


0. 24 


6. 41 


0. 33 


12. 16 


170 


0. 3d 




1. 07 


0. 77 


78. 27 


0. 19 


0. 24 


7. 02 


0. 34 


11. 80 


171 


0. 37 




1. 35 


0. 80 


78. 40 


0. 40 


0.17 


6. 66 


0. 40 


U. 45 


172 


7. 28 


'l92* 


3.52 


3. 65 


55. 42 


3. 29 


L 00 


8. 63 


6.06 


9.23 




0. 31 




1. 80 


0. 84 


86. 60 


0.19 


0. 40 


9.42 


0. 44 




103 


0.35 




1. 81 


0. 66 


87. 06 


0. 15 


0.55 


9. 03 


0. 39 




104 


0 32 




2. 13 


1. 07 


89. 11 


0. 12 


0 45 


6. 30 


0. 50 




105 


0. 49 




2. 02 


1. 04 


87. 11 


0. 20 


0 50 


8. 15 


0. 49 




107 


0. 37 




1. 56 


0. 65 


88. 02 


0. 16 


0. 69 


8. 15 


0. 40 




108 


0. 44 




1.44 


0. 81 


88. 41 


0.21 


0. 30 


8. 00 


0. 39 




109 


0. 70 




1. 19 


0. 81 


87. 08 


0. 21 


0.23 


9. 24 


0.54 




110 


0. 31^ 




1. 64 


0. 90 


88. 98 


0. 22 


0.27 


7.30 


0. 38 




170 


0. 34 




1- 20 


0.88 


88.74 


0.22 


0. 27 


7. 96 


0. 39 




171 


0.42 




1. 53 


0. 90 


88. 53 


0. 45 


0, 19 


7.53 


0. 45 




172 


8. 02 


2.10*' 


3. 88 


4. 02 


6L06 


3.63 


1. 10 


9.51 


6.68 













* A solution of the waste " which wonld have contained the mgar had any been present, did not 
give a reaction tor glucose, but upon being digested with dilute acid, it reduced Fehlmg's solution of 
cnprio oxide in a ratio equivalent to 1. 92 per cent, of sucrose in the air-dry material, or 2. 10 per oent. 
la the water -free substance. 



ANALYSIS OF ZAMIA INTEGRIFOLIA. ("COONTIE.") 

' A specimen of the bulbous stem of this plant, from which Florida 
arrow-root " is obtained, furnished by Mr. W. H. Gleason and weighing 
a little less than J pound, was ground ap without peeling and gave upon 
analysis the following results. This stem was picked in April, at which 
time it is supposed to contain a ^eater amount of starch than at any 
other. 

An analysis of the corresponding portion of the Maranta arundinacea — 
from which "Bermuda arrow-root is manufactured — by M. Benzon, is 
given for comparison. 

There still remains to be examined the ether and alcoliol extracts for a 
poisonous body supposed to exist in the plani j also the seeds of the 
plant for a similar purpose. 
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CoilStitUL6DtB> 


Zamia in- 
tegri/olia. 


Maranta arundi- 
nacea,. , 










.07 


.18 


Vi-W^^A ^-11 f*M -fT.-MJ i »riJ-Li -LjI T.k.n .^^1% 


1. 06 
3. 67 
.21 
.53 
3. 02 


Substance, not sugar, soluble in alcohol and water ; insoluble in ether. 


















.60 
1. 58 


1.51 
3.97 






7.44 
.61 
64.78 
3.93 










26. 00 
6. 00 
.23 


65.41 
15.10 
.63 








1.67 
13.20 




65. 50 


13.20 




100. 12 


].00. 00 


100.00 



Maranta artmefinocf a.— Analysis "No. l^is the original by M. Benzon; Hfo. 2 ii th.9 •amo oalcalatcd to 
13.20 per cent, of water. 



Analysis op sword bean. (Cmavalia gladiata, var. ensiformis,) 

These beans were received from Mr. W. J. Donaldson, Georgetown, 
S. C, who reports that they grow readily, require only ordinary culture, 
and yield prolifically, the product from twelve beans in the second crop 
being sufficient to furnish seed for ten acres. The results of an analysis 
are appended ; the beans seem therefore to be good for food for animals 
and probably for man. 



Constitaents. 


Air-dry 
beans. 


besmi. 




10.37 

2. 68 
3. 12 

3. 50 

4. 69 
40. 41 

4. 50 
1.51 
.32 
24. 77 
4.13 

100. 00 






2.99 
3. 48 
3.90 
5. 23 

45. 10 
5. 02 
1. 68 
.30 

27.63 
4.61 

100.00 






Gum 




JSTon-nitrogrenous extractive, soluble in alcohol and water 

Albuminoids, insoluble in water and soluble in 80 per cent, alcohol. 

Albuminoids, soluble in water and alcohol coagulated by acid 







AN APPAEATUS FOR CONTINTJOUS PERCOLATION. 

The cut (see Plate YI) plainly shows the construction of the very 
simple and efficient apparatus here used for the extraction of vegetable 
substances with such volatile solvents as ether, alcohol, naphtha, chloro- 
formj &c. 

This apparatus has been described by several German and American 
chemists, but it has so many advantages over most forms that it is again 
presented. In any convenient water-tight vessel is a worm of block-tin 
pipe having an internal diameter of 9"^ and a length of about two to 
two and one-half meters. The lower part of this worm is fitted by an 
ether-soaked velvet cork to a glass percolator having a diameter of 4*^% 
a length of 20^ to the constriction and 6«» below. 
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Within the percolator is a smaller tube, flanged at top and bottom, 
having a diameter of 2.5 to 2.8*^°^ and a length of 14P^. 

As here figured, the keg used for four percolators has a height of 45*^°^ 
and a diameter at top and bottom of 30'^°^. It stands on a cylinder of 
wood which extends above the table 35*=™. 

A light glass flask, weighing about 30 grams, is fitted by an ether- 
soaked cork to the percolator. The bottom of the inner tube is covered 
by filter paper and fine washed linen, tied on by linen thread. Two to 
five grams of the finely-pulverized drug are introduced and the tube is 
suspended in the percolator by fine copper or platinum wires, the flask 
connected below, and the solvent is poured on the drug in the tube. 

The whole apparatus is then fitted to the worm by means of the large 
cork above and heat is applied to the flask by means of water-bath and 
Bunsen's burner. 

The following liquids have been used for extraction and no trouble 
has been experienced in volatilizing them from the water-bath so com- 
pletely as to keep the drug under extraction constantly covered with 
liquid : Ether, absolute and 80 per cent, alcohol, carbon disulphide, 
chloroform, methylic alcohol, and petroleum ether. Where the liquid 
volatilizes with difficulty it is Avell to wrap a paper or towel around the 
percolator to prevent cooling the vaporized solvent before it reaches the 
condenser. 

It is possible to get closely accordant quantitative resillts by a iudi- 
* cious selection of solvents. 

The size of the percolator may be increased considerably without a 
corresponding enlargement of the condenser. 

This particular form seems originally to have been designed by ToUens, 
and described by him in 1875 and again in 1878. It has been variously 
modified by Shulze, 1878; by Johnson, Atwater, and several others. 
The only changes here made have been in cheapening the apparatus by 
using ordinary wine kegs for containing the block-tin condensers, and in 
suspending the inner tube by wires instead of supporting it from below 
on a wire coil. 

As a matter of interest the following references are given to show the 
large number of forms of extraction apparatus which have been de- 
scribed : 

Payen.— Anleit. zur Zoo. Chem. anal. (1854), pp. 13, 14, mentioned Zeitsch. f. anal 

Chem. (1868), vii, p. 68. 
Dragendorff. — Scliweiz, Zeitsch. f. Pharm. vii, p. 160, Zeitscli. fiir anal. Chem. 

(1862). i, p. 490. 

BiBRA. — Gornp-Besanez, Zoo. Chem. anal. (1871), 3tli anfl. s. 11. 

O, Storch.— Zeitsch. f. anal. Chem. (1668), vii, p. 68 (illustrated), from " Tidsskrifb 

for Physik ay Chemie" (1867), vi, p. 193. 
ZuLKOWSKi. — Dingl. polyt. Journal, 208, 298, Zeitsch. f. anal. Chem. (1873) xii, p. 303, 

a modiiication of O. Storch's apparatus. 
P. Wagner.— Zeitsch. f. anal. Chem. (1670), ix, p. 354 (illust.). 
E. Simon. — Zeitsch. f. anal. Chem. (1873), xii, p. 179 (illust.). 
SCHLOESING.— Traits d' Analyse des MaterS^s Agricoles (1877), p. 259 (illuat.). 
LUDWIQ Medicus. — Zeitsch, f. anal. Chem. (1880), xix, p. 163. 

B. TOLLENS.— Joum. f. Landw. 22, p. 254, (1874), Zeitsch. f. anal. Chem. (1875), xiv, 
p. 82, and 1878, xvii, p. 320 (iUust.), New Remedies, N. Y. (Nov., 1878), p. 335 
(illust.). 

E. SCHULZE.— Zeitsch. f. anal. Chem. (1878), p. 175 (illust.). A modification of Tol- 

lens's apparatus. 
E. Dreschel. — Zeitsch. f. anal. Chem. (1877), xvi, 464 (plate). 

S. W. Johnson.— Amer, Jour. Sci. Arts, xiii, p. 196 (illust.), Amer. Chem. vl, 106. 

Jahreshericht f. Chemie (1875), p. 1004, ToUens's apparatus. 
W. O. Atwater. — Proc. Amer. Chem. Soc. [2], No. 2, p. 85 (illust. ),Tollens'8 apparatus. 
H. B. Parsons. — ^New Remedies (Oct., 1879), viii, p. 293 (illust.), Amer. Chem. Joum 

(Feb., 1880), i, p. 378, Tollena' appaxatua. 
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EEPORT ON GRASSES AND FOR AGE PLANTS. 

Since the appearance of the last report fifty-six analyses of forage 
plants and hays have been made, which, with thirty-four previously 
published (Eeport for 1878), form a series of the principal wild grasses 
of the South and West, some of those well known in the Korth, and 
several forage and other plants not hitherto examined. 

The following list contains the names and localities of collection of all 
the specimens analyzed during 1878, 1879, and 1880. Fos. 1 to 33, with 
42 and 45, which were analyzed and published last year, are repeated 
here^ with their analyses corrected in a few points for comparison : 

GRASS AND FODDER PLANTS ANALYSED DURING 1878, 1879, AND 1880. 

WINTEB OF 1878-79. [From Dr. H. W. Ravenel, Charleaton, S. 0.] 



[Prom Prof. S. B. Bnctley, Austin, Tex,] 

No. of anal. 

1. PaspahmlcBve. "Water-grass. 

2. Andropogon VirginicM, Broom sedge, 

sedge-grass. 

3. Panicum Texanum, Texas millet. 

4. Sorghum nutans. Wood-grass. 

5. Setaria setosa. Bristle-grass. 

6. Tricuspia sesleroides, 

7. Leptochloamucronata. Feather-grass. 

8. Panicum obtusum, 

9. Panicum virgatum. FaU panio or 

switch-grass. 

10. Panicum CruagaUi, Barn-yard grass, 

cock's foot. 

11. Eleusinelndica, Yard-grass, crow-foot. 

12. MuMeribergia diffusa. Drop-seed grass. 

[From Thoo. Louis, Louisville, "Wis.] 

13. Poa pratenais, Jnne grass, blue-grass. 

14. Poa aerotina. Fowl meadow-grass. 

15. Agroatia exarata. Native red-top. 

[From D. L. Pharos, Woodville, Miss.] 

16. Cynodon dactylon. Bermuda grass. 

17. Spordbulua Indicua. Smut-grass. 

18. Tripsacum dactyloidea. Gama-grasSo 

[From E. Hall, Athens, HI.] 

19. SXerocThloa horeaUs. 

20. Bromm earinatuB, 

grass. 

[From Charles Mohr, Mobile, Ala.] 

21. Leapedeza striata, Japan clover. 

22. Panicum aanguinale. Crah-grass. 

23. Panicum jumentorum, 

24. Panicum virgatum. Fall panic, switch- 

grass. 

25. Cynodon dactylon. Bermuda grass. 

29. Andropogon scoparius. Broom-grass. 

30. Sorghum halapeme. Johnson grass. 

31. Uleusine Indica. Yard grass, crow-foot 

grass. 

32. Panicum filiforme^ 

[From Dr. W. A. Carawell, Americua, Q».] 

HG. JSleuainelndioa* Yard grass, crow-foot 
grass. 

27. Dactylotcenium^JEgyptiacum, Crow-foot 
grass« 

88. 



Vanilla-grass. 
California hroom- 



No. of anal. 

33. Deamodium molle. 



Beggar lice. 
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[From Charles Mohr, Mobile, Ala.] 

34. Paapalum prcecox. 

35. Panicum anoeps. 

36. Panicum divaricatum, 

37. Panicum dichotomum. 

38. Andropogon macrourus. Broom-grass. 

39. Panicum proUferum. Large crab-grass. 

40. Panicum Cruagalli. Bam-yard grass. 

41. Andropogon scopariua (before bloom). 

42. Uniola latifolia. Fescue grass. 

43. Panicum gibbum. 

65. Eichardaonia acabra, Mexican cIoyot. 
[From the Department grounds.] 

44. Vichia aativa. Common vetch. 

45. Bromua unioloides, Schrader's grass. 

[From A. C. Lathrop, Glenwood, ^ope County, 
Minnesota.] 

46. Andropogon furcatus. Blue -joint grass. 

47. Bouteloua oligoatachya. Gamma grass. 

48. Spartina cynoauroides. Marsh-grass. 

49. Muhlenbergia glomerata. Satin grass. 

[From James O. Adams, Manchester, N. H.J 

50. Anthoxanthon odoratum. Vernal grass. 
61. Featucapratenaia. Field fescue. 

52. Poa compreaaa. English blue-grass. 

53. Glyceria nervata. Fowl meadow-grass. 

54. Festuca ovina. Sheep fescue. 

55. Bromua aecalina. Common cheat or 

chees. 

56. Poa pratensia. Blue-grass. 

60. Muhlenbergia sp. ? Knot-grass. 

61. Plantago lanceolaia. Ribwort plants 

ain. 

62. DactyUa glomerata. Orchard-grass. 

63. Triticum repena. Quick-grass. 

64. Danthonia spicata. Wild-oat grass. 

[From J. D. Waldo, Quincy, BL] 

58. Spartina cynoauroides. Marsh or whip 
grass. 

[From J. E. Snod^^rass, North Mountain, W. Ya.] 
Ko. of Anal. 

57. £ehium vvJgare» Blue weed, blue 

thistle. 
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[From D. H. Wheeler, Nebraska.] 
?To. of fro a]. 

b9. Andropogonfurcaius. Blue-joint. 
[From W, S. RoT3Cii'{i6oii, Muscogee, Ind. T.] 

66. Arisiida purpmms. Purple beard- 

67. Andropogon argmims. Silver beard- 

68. Sdrjym eriojyhjruifn. Woolly sedge- 

grass, 

69. Uniola UiifoUa. Fescue graas. 

70. Paidcum agrcHtoidtS, Marsh panic. 

71. Sorghum nutaus. 

72. Tricmpis purpurea. Purple tricuspis. 

73. Elymus Canadensis. Wild rye-grass. 

74. Spartina cyno82iroides. WLip-graas, 

75. Atalropogon scoparhis. 

76. Panicum capillare. Witcb-grasifl. 

77. Andropogon /nrcatns. 

7i« Ginna armdinaasa. Reed-graaa. 



ITo. of anal. 

79. Panicum virgatum (tall). Panic-grass. 

80. Panicum v'irgamta{^\^Qiii%). Panic-grass. 

[From CjTns Pringle, Charlotte, Vt.] 

81. Danthonia compressa. Wild-oat grass. 

82. G lyceriaaquatka. Reed meadow-grass. 

83. Glyceiia nervata. 

84. Aveiia elriaia. Mountain oat-grass. 

[Prom jr. W. Sanborn, Hanover, N. H,] 

85. Hay, chiefly tiraothy, cut ten days be- 

fore bloom. 

86. The sardo^ cut while in bloom. 
67. The same, cut after bloom. 

90. The same, cut while in bloom. 

91. The same, cut after bloom. 

[From — , S. 0.] 

S8. Phalaris inUrmedia var angusta, Amer- 
ican canary-grasa. 



DESCRIPTION OF TABLE I. 

In Table I the proximate analyses of the grasses examinecl during the 
past year are given in detail, in a similar manner to those published in 
the report for 1878, but modified in a few particulars. 

The figures for ash were obtained by burning the plant and weigh- 
ing the crude ash, instead of determining it pure and sand free, as was 
done last year. The complete analysis of the ash has been given up 
as not repaying the labor involved. 

The ether extract^ m fat^ has not been separated into wax, fat, and cMo- 
rophyl, but is given as a whole. 

The 80 'per cent, alcohol extract has been made more complete by the 
use of the apparatus figured and described in this report. The action 
of the alcohol was continued fourteen hours, dnd, after weighing the ex- 
tractive matter, dried at 100° 0., a separation of the resinous matter 
from those constituents soluble in water lias been attempted. The resins 
are probably of small nutritive value, while the portion of the extract 
soluble in water, consisting chiefly of sugar vrith the soluble nitroge- 
nous matter, is one of the most important part^ of the plant. 

The gum hm been extracted as usual by percolation with hot water. 

The treatment of the grass with 2 per cent, soda solution before that 
with acid, which was tried in a few grasi^-es — I^Toa. 3^1-42 — has given way 
to the more universally applicable method of boiling fii^st with 2 per 
cent. acid. 

Instead of mf?king a direct estimation of the acid extract by neutral- 
ization and evaporation, an aliquot portion has been titrated with Fehl- 
ing's solution and the cuprous oxide obtained calculated to starch and 
stated as starch isomers. That the grasses contain only minute quan- 
tities of actual starch is well li:nown. They contain, however, substances 
which are convertible by acid into products which reduce Pehling's so- 
lution, and at the same time others, probably allied to the pectous sub- 
stances, which, although extracted by acids, have no eifect on Fehling's 
solution. 

In the statement of the analyses, the sopnratlon of the two classes 
seems to be desirable, the latter being included with the alkali extract 
or imfletermined portion of the grass and being of small nutritive value. 

^i he crude fiber given in the table was estimated in a difiterent manner 
from tiie cellulose of last year. It consists of the ash-£ree residue of 
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the grass after extraction with ether, aleoliol, water, acid, and alkali, 
and may be somewhat larger than the amoi:5iit of cellulose obtained by 
the more severe treatment with hypochlorite solution. As most deter- 
minations of fiber are now made in this manner in fodder analysis, it 
seemed desirable to conform to common usage in this respect, especially 
as the German hay analyses show a much higher i)ercentage of fiber 
than ours, which might have been owing to severer treatment in our 
methods of working. 

As has been the custom the nitrogm obtained by combustion with 
soda lime has been multiplied by the factor 6.25 and the product stated 
as albumen. 

The error of this method of procedure is universally acknowledged, 
it being well known that this factor does not represent the per cent, of 
nitrogen present in the nitrogenous constituents of plants, but only that 
of pure albumen. 

Experiments during the past few years have shown that this is 
not only the case, but that in addition there are present in most plants, 
bodies containing nitrogen in a smaller proportion than the albuminoids 
and possessing a greater solubility, which aie called amides and amido 
acids. What their value is as nutrients is not known for lack of experi- 
mental evidence. By some they are regarded as of equal value with the 
albuminoids, by others as of little use. An investigation is at present 
going forward with a view to the separation and examination of this 
soluable nitrogenous compound, the results of which must be reserved 
for a subsequent report. 

Whatever the truth may be, it is evident that their presence is of im- 
poitance in one way or another to the analyst and the farmer, and , that 
some determination of their amount must be attempted in order not to 
include all the nitrogen found in a plant under the head " albuminoidSi" 
where it does not rightly belong. 

EXPLANATION OP TABLE H. 

As it was found that the 80 per cent, alcohol extract contained large 
amounts of nitrogen, which, if neglected, would cause the same substance 
to enter twice into the analysis, once as ali3uminoids and again in the sugar 
extract, making both of these divisions larger than they naturally would 
be, the amount of nitrogen remaining in the residue after extraction 
with alcohol was determined in all the plants under examination. The 
difference between this figure and that found for total nitrogen in the 
original plant of course represents the amount soluble in alcohol. That 
no further amount of nitrogen was extracted by water was proved by 
the following experiments : 



Number, 




Nitrogen contained mfter extraction with-^ 




Average. 


Ether. 


Alcohol, 
80 per cent. 


Water. 




Hay 


1.86 
1.38 

1. r>7 


1. 82 
1. 40 
1. 48 


1.84. 
1. 39 
1. 49 




1.46 
1. 25 
1.23 


1.43 
1.20 
1, 20 


86. 






17 




1.51 







The nitrogen extracted by 80 per cent, alcohol, after 14 hours' treat- 
ment, has been stated as soluble nitrogen, and consists probably of 
amides and amido acids to a large extent. At least albuminoid reagents 
produced only slight precipitates, except in one or two of the cases where 
the soluble rose to 60 per cent, of the total nitrogen. 
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As has been said in Table I, tlie nitrogen has been all stated as albu- 
minoid. This has been done merely to carry out the comparison between 
these analyses and others made i^reviously. 

A more correct way to state them, and one which every one can apply 
for himself, is to deduct from the albuminoids an amount corresponding 
to the nitrogen soluble, to deduct from the sugar extract a like amount 
and insert the same in the analysis as soluble nitrogen multiplied by 
some suitable factor. 

As an example, the analysis of Yicia sativa will serve: 

Moisture 11.12 

Ash 8. 00 

Ether extract 4. 70 

Resin - _ 1. 99 

Sugars 11.79 

Soluble N. X 6.25 8.57 

Gum 5.96 

Starch isoiQers 14.20 

Undetermined 2. 63 

Crude fiber 13.54 

Inioluble N. X 6.25 17. 50 

100. 00 

With the aid of Table II this method of statement can be easily ap- 
plied to any of the plants analyzed. 

Oscar KeUner ♦ has lately published some results of the determinations 
of the amide nitrogen at various stages of the growth of grasses, which 
are given in the following table : 

Kellner's analysei. 



Nfunes of grasses, &c. 



Bed cZovcr, tecend year'g growth. 

Cat on If arch 27; 4 inclies high, 3 leayes ... 

Cut on April 27 ; 7 inches high, 6 leaves 

In fall bloom, 35 inches high 

Cat March 28; 8 inches high 

Gat April 30; 35 inches high 

Italian rye grast, second year. 

Cat April 1 

Cat May 15 

Arena elatior, tecond year. 

Cut April 4 ; 17 inches high 

Cutliay23; 55 inches high 

Dactylit glameratft. 

Cut April 4 ; 15 inches hi«;h.. 

Cut May 23; 45 inches high 

Meadow hay. 

Cut May 4 

Cut Julie 9 

Cut June 29 ....... 



^ o 

Cm 



5.200 
3. 974 
2.244 



4. 433 
3. 574 



3.921 
1. 8t)4 



4. 664 
2. 420 



5. 091 
2. 533 



2. 824 
1.787 
1. 354 



•iH ^ 

Is , 



1.958 
0.975 



1.701 
0. 901 



1. 140 
.320 



1,460 
.637 



1. 306 
0. 4502 



.285 
.102 



SB w;! 

a B«M 

p <» O to 

bo bfi 
H o 

1^ 



ST. 7 
24.5 
16. 5 



38.5 
25.2 



29.1 
16.1 



31.3 
26.3 



25.8 
17.8 



34.8 
16.0 
7.5 



1 

Is 



.370 



1.245 
0.753 



0.304 



.893 



• Chem. Central Blatt. X, p. 744. 
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Ho shows that the amount varies, decreasing from the early stages oi 
growth to maturity, and in this connection it is of interest to discover 
whether a young hay containing a large amount of amides possesses the 
nutritive value of one cut later. The only experiments in this country 
are those lately carried out by Mr. J. W. Sanborn, of New Hampshire, 
from which he concludes that, weight for weight, his cattle do better on 
the older or later cut hay, while they will eat more of the early cut. 
This single experiment of course needs confirmation, and it is in this di- 
rection that the farmer should work to aid the chemist to a pra.ctical 
appUcation of the results of his laboratory work. . 

It is to be regretted that more accurate data are not at hand as to the 
development of the grasses analyzed by us. At present, however, series 
of the most important grasses are being collected, which will be analyzed 
to show the effect of development on their nitrogen content and condi- 
tion. 

EXPLANATION OP TABLE IH. 

Table III contains all the analyses of fodder plants made during the 
past two years stated according to the Weende method, which is em- 
ployed generally in Eui'ope and by many analysts in this country. It 
possesses the advantage of simplicity, and, as far as judging of fodder 
values is concerned, furnishes us with all the data which we are able to 
interpret with our present knoweldge of the digestibility of the various 
constituents of grasses, &c. By means of this table we are able to com- 
pare the American grasses with those examined in Germany; to apply 
as far as is suitable the conclusions drawn from long years of work in 
that country to the results which we have obtained. 

Under this arrangement everything not ash, fat, crude fiber, nitrogenous 
substance, and moisture is included under the designation "nitrogen 
free substance." 

In the analyses from 1 to 33, the ash differs from that given last year 
by including the sand. One or two corrections have also been made in 
the amount of albumen. In the latter columns of the table the quality 
of the grass and the ratio of the nutritive ingrt^.dients are given. 

The former is a mere arbitrary designation, leased upon the average 
composition of American grasses. 

The latter is the ratio between the fats and carbohydrates and the 
albuminoids, and is commonly known as the nutritive ratio. It shows 
whether the fodder is complete in itself, or whether, in order to obtain 
its fuU value, it must be combined with some other having an excess 
of that constituent wanting in the fodder in question. It has been found 
that the animal requires the ratio of carbohydrates and fats to albu- 
minoids to be in the proportion of about five to one in order to live with 
the greatest advantage and most economically, since this proportion 
represents the ordinary demands of the animal economy. 

To more fully understand this matter, it is necessary to consider the 
different functions of food in the animal. These functions are mainly 
these : 

1st. The supplying of material necessary to the development of the 
growing animal. 
2d. To provide for waste of tissue constantly going on. 
3d. To furnish muscular force. 
4th. To furnish animal heat. 

The above represents what may be regarded as the normal wants oi 
the animal j but in the case of cows giving milk, for example, there is 
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another demand to be met by the food supply, and a proper regard to 

the food necessary to supply this demand is of the greatest practical 
importance to the farmer. 

Since the tissues of the body are mainly composed of nitrogenous and 
phosphatic material, it is obvious that for the production of such tissues 
in the young animal, and for tlie repair of their waste in the adult, only 
food which is made up of such nitrogenous or phosphatic material will 
suliice for such purpose ; but for the other functions of food, viz., the 
supply of animal heat and muscular force, other kinds of food, those 
rich in carbohydrates, will suf&ce, since it appears to be conclusively 
established by experiment, the results of which are universally accepted, 
that animal beat and muscular force proceed from the combustion or 
oxidation of food constituents in the blood. 

But these latter functions of food may be performed by the oxidation 
of nitrogenous or phosphatic foods as well as by that of the carbohy- 
drates, and such is found to be the case when through lack of sufficient 
food, either partial or complete starvation, it is found that the animal 
becomes emaciated, and, in fact, the functions of life are being performed 
at the expense of the mus(iular tissues, after the reserve supplies of fat 
in the body have become exhausted. 

True economy in feeding, therefore, demands that the proper propor- 
tion of these three kinds of food be provided ; and since the carbohy- 
drates are much cheaper than the olher kinds, it is advisable that only 
sufficient quantity of the other kinds be furnished for the full perform- 
ance of those functions of which these only are capable, namely the sup- 
ply of the tissues, since any other procedui-e would be extravagant and 
wasteful. 

A judicious combination of fodders so as to produce this result, and a 
utilization of the fodders in his possession by mixture with others which 
he may buy, so as to economize all the nutrients, is the problem which 
should occupy the farmer to-day. 

It is in this direction that the chemist is able to furnish great assist- 
ance to the stock-raiser, by analyses of Ibdder stuffs which shall show 
him how to feed them economically, by calculating suitable rations of 
various substances, by finding values to apply to the digestible portions 
of fodders in order to calculate their cost in the market, and by practi- 
cal feeding experiments to show how we may interpret the results ob- 
tained in the laboratory. 



In the description of the analyses of grains, p. — , mention has been 
made of the figures assigned by Wolf and Koenig to the nutritive con- 
stituents of the cereals for determining their values ; and the manner of 
deducing others, suitable to the American market, from the average 
value of crops for the last ten years' has been explained. 

In the case of hay, the average value since 1870 has been $12.86 per 
ton ; and this, taken in conjunction with the average composition ot 
American grasses analyzed by us, gives the following : 



These figures have been used in the calculation of the relative fodder 
values given in one of the last columns of the table. It will be seen 



THE CALCULATION OF FODBER VALUES. 



Values of the availdbJe nuii'ients of American hay. 



Albumiaoids 

Fats 

Nitrogen, free extract 



3. 40 cents per pound. 
2. 93 cents per pound. 
.72 cent per pound. 
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that they are very much lower than those for the grains, which is of 
course to be expected. There are several points about these money val- 
ues which should be explained to show their use. 

Two or more grasses varying in composition may have the same values. 
This means that all are worth the same as fodder if used so as to econo- 
mize all the nutrients. 

A clover hay whose composition might be — 



Moisture .... 16.7 

Fat 3.2 

Nitrogen, free extract 32.9 

Crude fiber 29.9 

Albuminoids .... .... .... .... . 11. 0 

Ash » » 6.3 



is worth, according to the values given above, $14.10 per ton; that is 
to say, it contains nutritive ingredients of that value. If used in com- 
bination with other fodder poor in nitrogen but rich in carbohydrates, 
the nutritive ratio will be made normal and the full value of the clover 
would be realized ; but if it were fed alone, the excess of nitrogen con- 
tained in the clover beyond that which was iKcessary to the right pro- 
portion to the carbohydrates present, wonkl, as we have seen, be fed 
wastefully, since it would be supiilying the plaoe of other and cheaper 
food. 

The ratio of fats and carbohydrates to the iill umlnoids being 1 to 3.28, 
about 35 per cent, of the nitrogen would thui^^ l>e fed at a waste by feed- 
ing the hay alone, and, therefore, wliile this hay, properly fed, would 
have a nutritive value of $14,10, only $11.51) worth would be economi- 
cally fed, while the remaining $2.60 worth <ff uutritive material would 
simply serve the purpose of an equivaleDt amount of carbonaceous food 
of a much less market value. 

Many considerations of course affect the*^^^ )inethods of rational feed- 
ing, and persons interested can do no betti r than read some of the 
admirable German works on the .subject, wliii;li, although perhaps not 
strictly applicable to our climate and stock, will point out to the farmer 
the direction in which investigations on this subject must be pushed. 
But few experiments have been made in the United States, and when 
we consider what an immense amount of time and experience has been 
devoted to this subject on the Continent, it is impossible not to see the 
extent of the work which is before us to i)nt the farmer on as sound a 
basis in this country. 



COMPARISON OF AMERICAN AND GERMAN GRASSES. 

Wolff and Kiihn give the following tables of the average conipositioa 
of German grasses, which are of interest to coDipare with our own given 
afterwards : 



WoJ;^'s tables of the compobitiim of hay j i on German yrast-es. 



Conditiona. 



Poor 

Fair 

Good (average) 

Very good . 

Extra 

Average good, dry . 



Watnr. 



14. 30 
U. 30 

14. ao 

15. 00 

16. 00 



Ash. 


To Lai >r. X 


Fiber. 


K". free 
extract. 


Fat. 


5. 00 


7. m 


33. 50 


38.20 


1.50 


5. 40 


3. 20 


29. 20 


39. 70 


2. 00 


6.20 


0. 70 


26. 20 


41. 00 


2. 50 


7. 00 


11.70 


21. 90 


41. 60 


2. HO 


7. 70 


! :.. 50 


JO. CO 


40. 40 


3. 00 


7. 23 


n. 32 


iiO. 69 


47. 84 


2. 92 
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KUhn^s average composition of German hay* 



Variatiee. 


"Water. 


Aah. 


Fat 


K. free 
extract. 


Crude 
fiber. 


Albumin- 
oidB. 


Nntrit. 
ratio. 




14.3 
14.3 


8.5 

&8 


2.3 
2.6 


40.3 
39.1 


27.1 
28.7 


9.5 
9.5 


1:4.5 
1:4.5 


Average of American wild grasses. 


Varieties. 


Water. 


Ash. 


Fat. 


N. free 
extract. 


Crude 
liber. 


Albumin- 
oids. 


l^Tntrit. 
ratio. 




14.3 


7.9 
&8 


2.9 
2.5 


53.9 
46.2 


27.1 
23.2 


8.2 
7.0 


1:6.9 
1:6.9 



K we regard these averages as representing German and American 
hays it will be seen how much poorer the latter are in nitrogen tha,n the 
former, the poorest German hay having more than the average Ameri- 
can. But in regard to carbohydrates and fiber our hays are the best, 
fiber being much lower and carbohydrates much higher, so there is no 
good reason for calling our hays all poor, especially as the nutritive ratio 
is more nearly normal. A difierent classification is aU that is necessary. 

It will be noticed that the average water content of German hay is 
given as 14.3 per cent. This has been accepted in this country and ap- 
plied in the table to all the grasses for the sake of comparison. There 
is in all our determinations of moisture none so high as this, the average 
of the grasses being 7.86 per cent., but they had hung in a warm place 
for some time before analysis. Experiments to be made next year on 
this point will be decisive. 

i DIGESTIBILITY OF THE CONSTITUENTS OP GRASSES. 

i 

It must be remembered that in the analyses the total amount of the 
nutrients present in the grasses is given, but that under the most favor- 
able conditions all of this cannot be digested by the animal. How 
much can be assimilated is to be found only by practical experiment. 
This has been done in Germany with many fodders, and the results of 
some of the most important, as given by Kiihn, are here tabulated. 



DigesiiUlity of the constituents of various fodders* 
Julius Kuhn. 





Protein sabatance. 


Fat. 


N. fiee anbstance. 


Cmde fiber. 








d 

ri 






d 






d 






i 


Varietiei. 


•ran 


a 


leme 


g 


a 


lerue 


a 


i 

a 


leme 


a 


i 


(leme 




a 


" a 




S 


a 








1 


a 


Cj 




<A 


d 


o 


'h 


'd 


o 




3 


'o 




a 


o 




1^ 








a 


a3 










S 






70.6 


79.3 


75 


63.4 


68.1 


66 


74. 5 


84.4 


79 


70.3 


75.2 


73 




69.0 


71.7 


70 


60.4 


68.1 


65 


74.7 


84.4 


79 


65.4 


72.8 


69 


Ked clover : , 


















76 


50.1 


60.4 


55 


Shortly before bloom. 


70.5 


74.3 


73 


57.0 


65.2 


62 


69.6 


83.2 


Bejiiiiniiig to bloora . . 


71.7 


76.3 


74 


66.1 


75.3 


71 


73.0 


80. 1 


77 


52.2 


59.2 


50 




64.7 


70.2 


07 


58.6 


65.4 


63 


63. 3 


72.6 


70 


46.4 


50.1 


48 


Towards end of bloom 


56.4 


60.8 


59 


42.2 


46. 7 


45 


70.3 


71.0 


71 
67 


38.3 


39.3 


39 








73 






75 










72 




38.9 


71.0 


57 


8.5 


69. 7 


4G 


48.0 


78.8 


63 


44.0 


72.4 


58 


53.0 


68.0 


61 


27.0 


57.4 


46 


56.7 


75.0 


66 


54.3 


74.9 


63 
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DigestihiUty of ihe eonstituentt of variou$ fodden — Continued. 



Tarietles. 


Protein ■abstance. 


Fat 


N. free Bubstanoe. 


Crude fiber. 


Maximum. 


i ■ 

a 

.5 


Probable mean. 


Maximum. 


Minimum. 


1 

% 


I 

g 


Minimum. 


Probable mean. 


H 

a 


i 
1 

.9 


Probable mean. 




43.0 


73.3 


60 


33.0 


75.3 


59* 


62.5 


80.1 


69 


38.0 


59. 2 


47 








26 






27 






40 

36 






52 




2.6 


82.6 


25 


21.2 


40.9 


32 


28.5 


51.8 


46.8 


72.9 


56 




14.4 


50.0 


38 


14.0 


51.0 


30 


33.2 


47.0 


42 


53.0 


67.0 


61 




58.0 


81.3 


74 


68.4 


99.0 


82 


65.0 


79.7 


73 


5.5 


32.1 


21 




83.9 


88.1 


85 


74.4 


78.5 


76 


92.5 


93.3 


94 


17.0 


57.4 


34 




80.6 


100 


90 


80.9 


100 


97 


90.7 


98.7 


94 


25.1 


100 


63 




84.4 


91.5 


88 


45.0 


69.0 


58 


94.7 


98.6 


97 


65.1 


88.5 


74 


Linaeed cake, with oxen. . 


80.2 


89.9 


87 


86.7 


93.9 


91 


85.0 


96.3 


91 




54.5 


■ 54 




82.9 


03.5 


88 


77.6 


81.6 


80 


77.7 


81.2 


80 


i6.9 


32.2 


2U 




6L6 


8L0 


70 


68.8 


89.9 


81 


69.7 


82.4 


75 


3.5 


21.5 


13 



In this table the maximum and minimum amount digested of each 
constituent in various experiments are given, together with the probable 
mean. How much we may depend on these determinations for our 
American fodders is doubtful. They serve, however, to show in what 
direction we must work, and what assistance chemistry can render the 
farmer. 

To show how these tables are used in connection with fodder analyses 
an example may serve. A farmer has a milch cow which he wishes to 
feed in the most economical manner on the fodder at his disposal, com- 
biaed with other food purchased, and with a view of obtaining the best 
return in milk. It has been found that a milch cow requires, as a daUy 
ration, for every 1,000 pounds live weight, according to Kiihn — 



Pounds. 

Dry organic Bubstance .... .....r 20. 0 to 30. 0 

Digestible albuminoids • 2.0 to 2. 7 

Digestible fats 0.4 to 0. 7 

Digestible nitrogen, free extract 12. 5 to 15. 0 

Digestible substance.;. 15. to 17. Q 

Nutritive ratio, about 1 to 6 



The farmer has an average (German) hay and mangolds, which, if fed 
together, would make a ration too rich in carbohydrates. Taking into 
consideration his ability to purchase, he finds from the analyses, digesti- 
bility and fodder value, that he can make this up in the best way by 
buying cotton-seed meal and constituting the ration as follows : 





o 




(1* . 












1 






0 






Quantities. 








« 
bD 






o 


'P 


« 




19.0 


L20 


9.84 


0. 24 




4.4 


.44 
.62 


4.00 


0. 06 




1.6 


.36 


0.24 










25.0 


2.26 


14. 20 
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Of course, it is necessary that a farmer's judgment should be used in 
the matter as well as the mere data given in the tables. The ration 
must be palatable to the animal and in proper form. 

Wolff's tables of the composition, digestibility, and value of feeding 
stufiLs, and his table of feeding standards, are copied here from the admi- 
rable report of the Connecticut Agricultural Experiment Station. They 
are not so good as those given by Kiihn in Mentzel und Yon Lengerlce^s 
LandwirtkscJiaftUchei Kalender fur 1880, but are more concise. It must 
always be remembered that these fignres are derived from German ex- 
periments, and will probably be modified in the future for this country. 

Feeding <tonc{ar<2<. 
[Per day uid per 1,000 pounds lira weight.] 



■ 

'3 o 

O "2 

3 

o 
H 


Nutritive (digertible) 
subetancea. 


• 

? d 

13 
% 
H 


4 
1 

• 

•1 


Albuminoids. 


Carbohydrates. 


t 






LU. 








17. 5 


0.7 


8.0 


0. 15 


8. 85 


1 : 1. 2 


20. 0 


1.2 


10.3 


0. 20 


11. 70 


•1:9. 


22. 5 ■ 


1.5 


11.4 


0.25 


13. 15 


1 : 8. 


24. 0 


1. 0 


11.3 


0. 30 


13. 20 


1 : 7. 5 


2()!o 


2. 4 


13. 2 


0. 50 


le! 10 


1 \ e! 


2'J. 5 


1. 8 


ll".2 


0. 60 


13. 60 


1:7. 


•>4 \ 


2.8 


33.4 


0. 80 


17. 00 


1*55 




2.5 


12.5 


0. 40 


15, 40 


1 • 5. 4 


2( . 0 


2.5 


15. 0 


0. 50 


18 00 


1 ' 6. 5 


20. 0 


3.0 


14.8 


0. 70 


18. 50 


1 : 5. 5 


25.0 


2.7 


14.8 


0. CO 


18. 10 


1:6.0 


20. 0 


3.0 ] 


15.2 


0. 50 


18. 70 


1: 5.5 


25. 0 


3. 5 


14.4 


0. GO 


18. 50 


1 : 4. 5 


30. 0 


5.0 


27 


. 2 


32. 50 


1 : 5. 5 


31. 0 


4.0 


24.0 


28. 00 


1 : 6. 0 


23. 5 


2.7 


17 


.5 


20. 20 


1 : 6. 5 


22.0 


4.0 


12.8 


2.0 


19.8 


1:4.7 


23.4 


3.2 


13.5 


1.0 


17. 7 


1 : 5. 0 


24. 0 


2. 5 


13. 5 


0.6 


16.6 


1 : 6.0 


24.0 


2!b 


13.0 


0.4 


15, 4 


1 : 7. 0 


24.0 


1.9 


12.0 


0.3 


13. 9 


1 : 8. 0 


28. 0 


3.2 


15.6 


0.8 


18. u 


1 : D. D 


25.0 


2.7 


13.3 


0.6 


16.6 


1: 5.5 


23.0 


2.1 


11.4 


0.5 


14.0 


1 : 6. 0 


22.5 


1.7 


10.9 


0.4 


13.0 


1:7.0 


22.0 


1.4 


10.4 


0.3 


12.1 


1 : 8.0 


42.0 


7.5 


3( 


.0 


37.5 


1 : 4. 0 


34.0 


5.0 


2: 


).0 


30.0 


1: 5.0 


31.5 


4.3 




J. 7 


28. 0 


1 : 5. 5 


27.0 


3.4 


20.4 


2.3.8 


1 : 6. 0 


21.0 


2.5 


16.2 


18.7 


1 : 6.5 


3.3 


0.6 


2.1 


0.30 


3. 00 


1 : 4. 7 


7.0 


1. 0 


4.1 


0.30 


5. 40 


1 : 5. 0 


12.0 


1.3 


6.8 


0.30 


8. 40 


1:6.0 


16.8 


1.4 


9.1 


0. 28 


10. 78 


1 : 7. 0 


20.4 


1.4 


10.3 


0. 26 


11. 93 


1 : 8.0 


1.6 


0.18 


0. 87 


0. 045 


1. 095 


1 : 5. 5 


1.7 


0. 17 


0. 85 


0. 040 


1. 060 


1 : 5. 5 


1.7 


0.10 


0. 85 


0. 037 


1.047 


1 : 0. 0 


1.8 


0. 14 


0. 89 


0. 032 


1.062 


1 : 7.0 


1.9 


6. 12 


0. 88 


0. 025 


1. 047 


1 : 8. 0 


2.1 


0. 38 


1 


59 


1.88 


1 : 4. 0 


3.4 


0. 50 


2 


50 


3. 00 


1 -. 5. 0 


3.9 


0. 54 


2 


96 


3. 50 


1 : 5. 5 


4.6 


0. 58 


3. 47 


4.05 


1 : 6. 0 


5.2 


0. 62 


4. 05 

I 


4.67 


1 1 : 6. 5 



JL^^ and condition. 



1. Oxen lit rest In a ■tftll - < 

5, Wool sheep, coarser breeds — 

Wool sheep, finer breeds 

I. Oxen moderately worked 

Oxen heavily "worked ^.. i.-' 

4. Horses moderately worked 

Horses heaYily worked 

fi. Milk cows - 

6. Fattening oxen, first period 

Fattening oxen, second period 

Fattening oxen, third period 

T. Fattening sheep, first period 

Fattening sheep, second period 

5. Fattening swine, first period 

Fattening swine, second period ....... 

Fastening swine, third period..... .m. 

f. Growing cattle— 
in monthit 



10. 



Growing sheep— 
▲gs in months: 



2to S. 
3 to 6. 
6 to 12 . 
12 to 18. 
18 to 24. 



11. Growing fat pigs- 
Age in months: 



5 to 

6to 8 

8toll 

11 to 15 

15 to 20... 



Growing cattle- 
Age in months: 



Growing sheep — 

Age in months: 



Growing fat swine- 
Age in months: 



2 to S. 

3 to 5. 

5 to 6. 
6 to 8. 
8tol2. 

2 to 3. 
3to 6. 

6 to 12 . 
12 to 18 . 
18 to 24. 

5 to 6. 

6 to 8. 
8 to 11. 

11 to 15 . 
15 to 29 . 

2to 3. 

3 to 5. 
5to 6. 
6 to 8. 
8 to 12. 



150 
300 
500 
700 
850 

56 
67 
75 
82 
85 

100 
125 
170 
250 

150 
300 
500 
700 
850 

56 
67 
75 
82 
85 

50 
100 
125 
170 
250 
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Average composition, digesiiUlity, and money value of feeding stuffs, as given hy JDr, Wolff 
for Germany for 1871?, those in iialics. 



Varietiea. 



lff«&dow hay, poor .... 

Iffoadow hay, fair 

2feadow hay, average 
Meadow hay, very good.. 

2f eadow hay, extra 

Clover hay, average 

Clover hay, best 

Timothy hay 

Hungarian nay 

Rye straw 

Oat itraw 

Hich pasture grass 

Average meadow grass, 

fresh 

Green maize, German 

<^Mn maiM, Mr. Webb, 

1874t [. 

Cured vnaize fodder, Mr. 

Webb, 0/ Oonnecti€ut\.. 

Potatoes 

Carrots 

liangolds 

Kataoagat 

Txzmips 

6a|[ai Deets , 

MaizA, German 

JfatM, Amerieanf.., 

Oats ......... ■■■■a. a, 

Ry* ....•.....«.• ... 
^^ft^ley * .....a 

Psase 

X^eld beans 



Squashes . 

Malt sprouts 

"VTheatbran, coarss 

Wheat bran, fin« 

Itfiddlings 

liye bran 

Palm-nut cake 

Cotton seed cake, decor- 
ticated 

gcrap, by GooddWe jjrs- 
eeesf 

Tieh-icrap, dry groundi.. 

Bried blood..... , 

TVhey 

Milk. ::::: 



Water. 




Nitrogenous matters, albu- 
miuoid and amides. 




Nitrogen, free extract. 


Fat. 


14.3 


5.0 


7.5 


33.5 


38.2 


1.5 


14.3 


5 4 


9.2 


29. 2 


39. 7 


2. 0 


14.3 


6!2 


9.7 


26.3 


41.4 


2. 5 


15.0 


7.0 


11.7 


21.9 


41. 6 


2.8 


16.0 


7 7 


13.5 


19. 3 


40.4 


3. 0 


16.0 


sis 


12.3 


26.0 


38.2 


2. 2 


16.5 


7 0 


15.3 


22. 2 


35.8 


3! 2 


14.3 


4.5 


9.7 


22.7 


45.8 


3. 0 


13.4 


5.7 


10.8 


29.4 


38.5 


2.2 


14.3 


4.1 


3.0 


44.0 


33. 3 


1. 3 


14.3 


4.0 


4.0 


39.5 


36.2 


2. 0 


78.5 


2.2 


4.5 


4.0 


10.1 


1. 0 


70.0 


2.1 


3.4 


10.1 


13.4 


1.0 


85. 0 


1.0 


1. 2 


4.7 


7.6 


0.5 


86. 0 


0.& 


0. 8 


4.8 


7.3 


0.3 


27.3 


4.2 


4.4 


25.0 


37,9 


1. 3 


75.0 


0.9 


2.1 


1.1 


20.7 


0.2 


85.0 


0.9 


1.4 


1.7 


10, 8 


0. 2 


88.0 


0.8 


1.1 


0.9 


9,1 


0.1 


87.0 


1.0 


1.3 


1.1 


9.5 


0.1 


92. 0 


0.7 


1. 1 


0.8 


5.3 


0.1 


81.5 


0.7 


1.0 


1.3 


15.4 


0,1 


14.4 


1.5 


10.0 


5.5 


62.1 


6.5 


14.4 


1.5 


10.7 


2.0 


66.5 


4.9 


14.3 


2.7 


12.0 


9.3 


55.7 


6.0 


14.3 


1 8 


11.0 


3. 5 


67.4 


2.0 


14.3 


2! 2 


10.0 


7.1 


63.9 


2.5 


14.3 


9 4 


22.4 


6. 4 


52.5 


2.0 


14.5 


3.1 


25,5 


9.4 


45.9 


1.6 


89.1 


1.0 


0.6 


2.7 


6.5 


0.1 


10.1 


7.2 


24.3 


14.3 


42.1 


2.1 


12.9 


6.6 


15.0 


10.1 


52.2 


3.2 


13.1 


5.4 


14.0 


8.7 


55.0 


3.8 


11.5 


3.0 


13.9 


4.8 


63.5 


3.3 


12.5 


5. 2 


14.5 


5. 7 


58.6 


4.5 


10.5 


4.2 


16.9 


17.4 


41.0 


10.0 


11.2 


7.6 


38.8 




1».5 


13.7 


11.5 




64.0 






4.6 


11.7 




51.5 






8.1 


12.0 


'"4."i' 


80.8 




"2.' 6' 


0.5 


92.6 


0.7 


1.0 




5.1 


0.C 


87.5 


0. 7 


3.2 




5.0 


3.6 



Digestible nutri- 
ents. 



3.4 
4.6 
5.4 
7.4 
9.2 
7.0 
10.7 
5.8 
6.1 
0.8 
1.4 
3.4 

1.9 
0.7 



3.2 
2.1 
1.4 
1.1 
1.3 
1.1 
1.0 
8.4 
9.0 
9.0 
9.9 
8.0 
20.2 
23.0 
0.4 
19.4 
12.6 
11.8 
10.8 
12.2 

lai 

31.0 

57.6 
46.4 
64.1 
1.0 
3.2 



34.9 
36.4 
41.0 
41.7 
42.8 
38.1 
37.6 
43.4 
41.0 
36.5 
40.1 
10. d 

14.2 
7.4 



0. 6 8. 3 



43.4 
21,8 
12.5 
10.0 
10.6 

6.1 
16.7 
60. 6 
63.3 
43.3 
65.4 
58.9 
54.4 
50.2 

7.1 
45.0 
42.6 
44.3 
54.0 
46.2 
55.4 

18.3 



2.6 
5.1 
5.0 



0.5 
0.6 
1.0 
1.3 
1.5 
1.2 
2.1 
1.4 
0.9 
0.4 
0.7 
0.6 

0.5 
0.2 

0.2 

1.0 
0.2 
0.2 
0.1 
0.1 
0. 1' 
0.1 
4 8 
3..7 
4.7 
1.6 
1.7 
1.7 
1.4 
0.1 
1.7 
2.6 
3.0 
2.9 
3.6 
9.5 

12.3 

4.1 
6.2 

0.5 
0.6 
3.8 



10,6 
8.3 
8.0 
6.1 
5.1 
5.9 
4.0 
8.1 
7.1 
46.9 
29.9 
3.6 

8.1 
11.3 

U.4 

14.4 

10.6 
9.5 
9.3 
8.3 
5.8 

17.0 
8.6 
8.0 
6.1 
7.0 
7.9 
2.9 
2.3 

18.4 
2.5 
3.9 
4.4 
5.7 
4.5 
4.9 

1.6 

0.2 
0.3 



6. 6 
4.4 



ValM. 



09 o 

b ft 



0.48 
0.55 
0.64 
0. 74 
0.84 
0. 69 
0. 88 
0. 69 
0, 66 
0. 35 
0,44 
0. 27 

0, 22 
.10 

.11 

.57 
.29 
. .18 
.14 
.15 
.11 
.19 
1.10 
1. 12 
.97 

1. 09 

0. 95 

1. 44 
1. 51 

.08 
1.31 
1. 04 
1. 03 

1. 07 
1. 10 
1.61 

2. 05 

2. 67 
2. 28 
2. 39 
.11 
.34 



59 



0.74 

0.86 
1.06 
1. 17 
1. 33 
1.08 
1. 39 
1. 09 
1.04 
0.55 
0.69 

0. 43 

.86 
.19 

.17 

.91 
.46 

.28 
.23 
.24 
.16 

.30 

1. 73 
1.75 

1. 53 

1. 68 
1.47 

2. 25 
2. 36 

.13 

2. 06 
1.63 
1.62 
1. 68 
1. 72 
2.51 

3.22 

4. 17 

3. 56 
3. 76 

. 18 
.53 



* Nutritive ratios are read, 1: 10.6, 1: 8.3, &c. 
fConuecticut Agricultural ExiDerimL-ntal'Station, 1879, p. 75. 
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Table L-^Pr<mmaU analysis in detail 



LIOUUQTOBJB. 

Vida sa^va, GommoM Tttok. . .n... 

mSCKLLANBOUl PLANTS. 

Schium vulgarB. Blno weed, bine thistle. .. . . 

Plantago la/nceolata. Ribwort plantain 

Richardsonia scabra, Mexican clover ........ 



I 



Gionndi . 



W.Va.... 
N.H... 
Ala.... 



QJLkKDiEM, 

Muhlenbergia glomerata. Satin ^asf 

tpt Knotgrass 

PhalarU intermedia. American canary grass 

Bromus unioloidu. Schrader's grass 

tecalina. Common cheat or chess. .... 

Panicum gibbum 

proli/erum. Large crab grass.... p.. . 

divaricalum 

Orusgalli. !Ram-yard''gra£[S ......... 

tapiUare. Witch grass 

dichotA)mum 

agrostoidet. Marsh panic 

aneeps «...— 

virgatum (short). Panic grass 

virgatum ( tall) . Panic grass 

Tritieum repent. Quick grass 

Uniola lati/olict. Fescue grass 

lai\fo lia . fescue grass 

Ftttuca pratentis. Field fescue 

ovina. Sheep fescue 

Jgpturtina eynos^iroides. Marsh grass 

eynosuroidet. Marsh or whip grass . 

eynotuToidet, Whip grass 

0lyuHa nervata 

agitalica. Reed meadow grass ....... 

nervata. Fowl meadow grass ........ 

A vena ttriata. Mountain oat grass 

BouteUoua oUgostachya. Gamma grass 

Anthoxanthon odorcUum. Vernal grass 

Daciylis glomerata. Orchard grass 

Andvopogan furcatuB. Blue joint grass 

furcatxiM. Blue joint 

furcatug 

tcopariu^. Before bloom ........ 

acoparivM - 

macTouruM. Broom grass 

argenteus. Silver beard grass ... 

Trieutpi» purpurea. Purple tricuspis 

Dwnthonia compressa. Wild oat grass 

gpicata. Wild oat grass 

Poa pratensig. Blue grass 

eompressa. English blue grass 

dnn a arundinacea. Beed grass 

Paspalum prcecox 

Elymua Canadensis. Wild rye grass 

Aristida pupurasceni. purple beard grass . . . 
Sorghum nutates 



Minn.. 
N.H... 
S.C.... 
Grounds . - 
N.H... 



..do 

-do 

Ind. T.... 

Ala 

Ind. T. 
Ala.... 



CARICJB. 

Scirpul eriophorum. Wooly sedge grass . 

HAT. 

Hay, ent before bloom 

Hay, cut in full bloom...... ...... ......... 

Hay, cut after bloom 



N. H... 
Ala.... 
Ind. T . 
N. H... 
.do .... 
Minn .. 
Ill ..... 

Ind. T 

Vt 

,.do ....... 

N.H 

Minn .... 



N. H 

Minn .... 
Nebr.... 
Ind. T... 

Ala 

Ind. T... 
Ala 



iDd. T... 

Vt 

N. H 

..do 

..do ...... 

../ 

Ala 

Ind. T... 



Ind. T... 



Ind. T... 



N. H .. 
..do ... 
..do... 



11. 12 



7. 92 
7. 85 
6.34 



6. 10 
8.56 



12. 63 
9.22 
9. 95 
11. 83 
10.02 

8. 08 
4. 78 
8. 41 

4. 87 
11.57 

6. 15 

5. 90 
7. GO 

10. 16 

5. 46 
7. 97 
'8. 82 
5. 38 
5. 40 

6. 80 

7. 05 

5. 50 
7. 36 
4.25 
8. 15 
8. 08 

6. 28 
8. 70 

7. 95 

6. 88 

9. 62 
7. 00 
9.02 
6.27 
4. 35 

7. 55 
3. 29 

8. 97 
7. 93 
4. 35 

11. 49 
6. 45 
6. 60 
6.22 



7. 79 
7. 45 
7. 13 



8. 00 



6. 25 
6. 90 
7.82 



14. 10 
5. 80 



8. 51 
6. 46 

7. 68 
9.85 

12. 86 
6. 12 
6. 32 
9.28 

6. 36 
8. 00 
5. 15 
4. 30 

8. 67 
13. 15 

9. 85 
8. 40 
4. 59 
6. 83 
6. 20 

4. 85 

5. 75 
6.90 
6. 30 
4.75 
7.17 

7. 75 
7.91 
4. 65 
7. 24 
3. 80 
6. 43 
4. 15 
3. 40 
3.40 
4.94 

3. 30 

4. 24 

4. 98 
3. 90 

6. 40 
6. 56 

5. 60 

6. 40 
4.94 



6. 52 



5. 80 
4. 66 
5. 19 



4. 70 



2.47 
4. 11 
2.89 



6. 42 
3.41 



3. 12 
3.70 
3. 75 
2. 65 
2. 27 
1. 98 
3.70 
3. 25 
5. 41 

1. 62 
3. 12 
2. 80 
3. 27 

2. 80 
2. 35 
8. 02 
8.i 
8. 24 
2. 80 
3. 17 
2. 97 

2. 07 
2. 70 
8. 83 
2. 87 
8.13 

3. 27 
2. 76 

1. 93 
2. 97 
1.67 
2.97 

2. 31 

2. 87 

3. 55 
3. 25 
3. 67 
4.51 
2. CI 

2. 85 
3.19 

3. 47 
2. 42 
2.41 



2.85 



4. 31 
4.22 
4.55 



All "Minn." from Glenwood, Pope County. 
All "N. H." from Manchester and Hanover (85). 
All "Ind. T." from Muscogee. 
All "Ala." from Mobile. 



"Charlotte, Vt." 
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Tabli IL-^Amouni of nitrogen, and iti tolubQify, In fromt •ii4 foid§r pJarUt. 



Genu ftod Bpecies. 



Andropogen argenteut. Silver beard grass . . . . 

ecopariua 

Oynodon dactylon. Bermuda grass 

fpartina cj/nosuroides. Whip grass 
anicum capillar e. Witch grass 

Andropogen macrourut. Broom grass 

tcaparitbs. Broom grass 

furcatua 

Sorghum nutans 

EUusina Indica. Yard grass, croir-foot 

Panicum jumentorum 

Scirpus eriophorum. Wooly sedge grass 

Panicum virgatum. Tall prairie grass 

Tricuspis sesleroidei 

purpurea. Purple tricnspus 

Leptoehloa mucronata. Peather grass 

Panicum virgatum. Tall panic grass 

Pa^alum laeve. Water grass 

Oifina arundinacea. Reed grass 

Bromus secalinug. Common cheat or chess . . . 
Eleusina Indica. Yard grass, crow-foot grass . 

Panicum dichotomum - 

Festucapratensis. Field fescue 

Bichardsonia scabra. Mexican clover 

Bromus unioloidei. Schroder's grass 

Panicum gibhum 

virgatum. Tall prairie switch grass 

Sorghum nutans. Wood grass 

Setaria ntosa. Bristle grass 

Panicum agrostoidea. Marsh panio 

Sorghum halapmse. Johnson grass 

Muldenberaia diffusa. Drop se^d grass 

Eleusina Indica. Yard grass, crow-foot grass. 

Elymus Canadensis. Wild rye grass 

Anthoxanthon odoratum. Vernal grass 

Mierochloa boreeUia. Yanilla crass 



Ind.T.. 
Ind. T.. 
Wis.... 
Ind. T.. 
Ind.T.. 
AU...1. 

AU 

Ind.T.. 
Ind. T.. 
Tex .... 

Ala 

Ind.T.. 
Ind.T.. 
Tex. ... 
Ind.T.. 

Tex 

Ind. T . . 
Tex.... 
Ind. T.. 
K. H.... 

Ala 

Ala 

N. H.... 

Ala 
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Ala 

Tex..., 
Tex . ... 
Ind.T.. 

Aia 

Tex.... 

G» 

Ind. T.. 
K.H.... 
Ilia 
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6. 32 
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1. 23 
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4. 85 


8, 04 


4. 18 


1. 13 


. 59 


. 54 


47.8 


7. 06 


3. 69 


7. 92 


7. 67 


4. 01 


. 42 


. 22 


. 20 


47.6 


2. 63 
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5. 90 


2. 77 


1. 47 


1. 20 
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. 57 


47.5 


7. 50 


3. 94 
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8. 08 


4. 24 
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. 50 
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47.4 


5. 94 


3. 18 


4. 35 


6. 24 


3. 32 


1 10 
I. 16 
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7. 00 


4. 38 


. 9. 22 


7. 71 


4. 82 


1. 62 


. 87 


. 75 


46.3 


10. 13 


5. 44 


8. 29 


11. 05 


5. 93 


. 98 


. 53 


. 45 


45.9 


6. 13 


3. 31 


8. 41 


6. 76 


3. 61 


1. 58 
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. 71 


44.9 


9. 83 


5. 44 
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10. 73 


5. 91 


. 90 
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• 40 


44.4 


5. 63 


3. 18 


6. 34 


5. 99 


3. 40 


1. 90 


1. 06 


. 84 


44.2 


11. 68 


6. 63 
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13. 56 


7. 59 


1. 76 


1. 01 


. 75 


42.6 


11. 00 


6. 31 


9.95 


12. 04 


7. 01 


. 67 


. 39 


.28 


41.8 


4. 19 


2. 44 


8. 35 


4. 58 


2. 66 


.48 


.28 


.20 


41.2 


3! 00 


1! 75 


6.54 


3. 21 


L87 


1. 25 


.73 


.51 


41.1 


7. 81 


4. 56 


8. 24 


8. 47 


4.97 


.90 


.53 


.87 


41.1 


5. 63 


3. 31 


4. 87 


5. 88 


3. 48 


1.78 


1.04 


.M 


40.0 


10. 81 


6. 50 


8. 11 


13. 18 


7. 07 


1.48 


.90 


.58 


39.2 


9.25 


6. 03 


7. 21 


10. 06 


6.07 


1. 78 


1.M 


.69 


38.7 


11.13 


6. 81 


8. 35 


13. 28 


7. 43 


.73 


.45 


.28 


38.8 


4. 56 


2. 81 


6.45 


4. 86 


3.00 


1.26 


.78 


.48 


38.1 


7.88 


4.88 


8.08 


8.56 


5. 31 


2.07 


1.29 


.78 


87.7 


12.94 


8.06 


8.69 


14. 31 


8.83 



Panicum Texanum, Texas millet 

Andropogen furcatui. Blue joint 

Muhlenbergia, sp. f Knot grass 

Gynodon dactylon. Bermuda erasa 

Panicum Crusgalli, Bam yara grass 

proliferum. Large crab grass . 
Plantago laneeolata. Ribwort plantain . . 
JDactyloctenium ccgypiiacum. CroTv-foot { 

Qlyceria nervata. Fowl meadow grass 

Andropogen furcafuB. Blue joint grass 

Spartina cynosnroidei. Marsh grass 

Vicia sativa. Comuion vetch 

Poa compressa. English bine grass 

Panicum sanguinale. Crab grass 

Danthonia spicata. Wild oat grass , 

Dactylis glomerate. Orchard grass 

Poa pratensis. Bine grass 

Aristida purpurascens. Purple beard grass 

Sporobolus Indicus. Smut grass 

Muhlenhergia glomerata. Satin grass 

XTniola laUfolia. Fescue grass < 

Tripsacwm. dactyloidet. Gamraa grass 

lium vulgare. Blue weed, blue thistle 

Pta praUntis. J une grass, blue grass 

Agrostis exarata. Native red top 

Pa^palum proecoss 

fytartina eynosuroides. Marsh or whip grass , 

Poa serotina. Fowl meadow grass , 

Andropogen scopariut (before Dlbom) 

Pttnicum divaricatum 

Triticum repent. Quick grass 

Andropogen Virginicus. Brown ledge grass 

J*mieum CrusjaUi (var.?) Bam yard grass, cook's foot. 

virgatum. Tallpanic or switch grass 

Danthonia compressa. wild oat grass , 

Qlyceria aquatica. Eeed meadow grass , 

nervata 

Uniola la ti/oUa (1878) . rescue grass 

Hay, cut before bloom = , 

Bromus earinatua. Cal. broom grass 

Panicum anceps 

Lespediza striata. J apan clover 

Hay, cut after bloom 

Desmodium molU. Beggar lice 

Name unknown 

Hay, in bloom 

Poutelloua oUgostachya. Gamma grass 

Panicum obtusum , 

Avena striata. iM^ountain oat grass , 

Panicum Jili/orme 



Average per cent of total nitroiEen soInblB . 
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.30 
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8.18 


8.15 


5.47 


8.46 


.80 


.50 


.30 


87.5 


5.00 


3. 18 


7. 95 


5. 34 


3.45 


1. 96 


1.23 


.73 


37.2 


12. 25 


7. 69 


8. 56 


13. 39 


8.41 


1.97 


L26 


.71 


36.0 


12.31 


7. 88 


8.14 


13. 59 


8.58 


1. 15 


.73 


.42 


36.5 


7. 19 


4. 56 


8. 08 


7. 78 


4. 93 


1.57 


1. 01 


.56 


35.7 


9.81 


6. 31 


11. 83 


11. 04 


7.16 


1.57 


1. 01 


.56 


35.7 


9. 81 


6. 31 


7. 85 


10. 68 


6.84 


1. 16 


.76 


.40 


34.4 


7. 25 


4. 75 


9. 82 


9. 01 


5.27 


1. 23 


.81 


.42 


34.1 


7. 69 


5. 06 


7. 36 


8. 32 


5.46 


1. 18 


.78 


.40 


33.9 


7. 38 


4. 88 


8. 70 


8. 08 


5.34 


1.48 


.98 


.50 


33.8 


9.25 


6. 19 


5. 38 


9. 84 


6.54 


4. 17 


2.80 


1. 37 


32.8 


26. 06 


17.50 


11. 12 


29. 08 


19.69 


.92 


.62 


.30 


32.6 


5.75 


3. 88 


7. 93 


6. 29 


4. 21 


1. 41 


.95 


.46 


32.6 


8. 81 


5.94 


9. 98 


9. 99 


6. GO 


.90 


.62 


.28 


31.1 


5.63 


3.88 


3. 29 


5. 79 


4. 01 


1. 26 


.87 


.39 


30.9 


7. 88 


5. 44 


6.28 


8.41 


5. 80 


1.09 


.76 


.33 


30.8 


6.81 


4. 75 


8.97 


7. 51 


5. 22 


.64 


.45 


.19 


29.7 


4. 00 


2. 81 


6. 60 


4.31 


3, 01 


1. 81 


1. 29 


.52 


28.7 


11. 31 


8. 66 


8. 24 


12. 46 


8. 78 


3. 05 


2. 18 


.87 


28.5 


19.06 


13.63 


6. 10 


20. 22 


14. 52 


.08 


.70 


.28 


28.5 


6. 19 


4. 38 


5.46 


6. 49 


4. 63 


1. 27 


.92 


.35 


27.6 


7.94 


5.75 


7. 98 


8. 62 


6. 27 


.92 


.67 


.25 


27.2 


5. 75 


4.19 


7.92 


6. 24 


4.55 


1. 64 


1. 20 


.44 


26.8 


10. 25 


7. 50 


10. 93 


11. 51 


8. 43 


1. 53 


1. 13 


.40 


26.9 


9. 50 


7.00 


10.60 


10. 63 


7.83 


.84 


.62 


.23 


26.3 


5. 25 


3.88 


11. 49 


5. 93 


4. 88 


.98 


.73 


.25 


25.6 


6. 13 


4.56 


5.40 


6. 49 




1.27 


.95 


.33 


25.3 


7. 94 


5.94 


10. SO 


8. 91 


6. 02 


.98 


.70 


.23 


24.7 


5. 81 


4. 38 


9.62 


6. 47 


4. 84 


1.34 


1. 61 


.83 


24.6 


8. 38 


6. 31 


10.02 


9. 22 


7. 01 


1. 71 


L20 


.43 


24.5 


10.69 


8.06 


7. 00 


11. 48 


».67 


.45 


.34 


.11 


24.4 


2. 81 


2. 13 


6.46 


3. 01 


S.2S 


.59 


.45 


.14 


23.7 


3.69 


2. 81 


7. 88 


4. 14 


S. 05 


.73 


.56 


.17 


23.8 


4.56 


3. 50 


7. 69 


5. 01 


S. 79 


1. 18 


.87 


.31 


22.9 


7.38 


5. 44 


7. 55 


7.97 


5. 83 


1.23 


.95 


.28 


22.7 


7.69 


5.94 


5. 50 


7. 92 


6.23 


1.40 


1. 09 


.81 


22.1 


8.75 


6.81 


7. 05 


9. 32 


'7. 33 


1. §7 


1.23 


.84 


2L6 


9. 81 


7. 69 


10. 16 


10. 92 


8. 56 


1. 86 


1. 46 


. .40 


2L6 


11. 63 


9.13 


7. 79 


12. 61 


9. 90 


1. 40 


1. 15 


.81 


21.2 


9.13 


7. 19 


8.13 


9. 98 


7.83 


.81 


.64 


.17 


21.0 


5. 06 


4.00 


11. 57 


5. 72 


4. 52 


2. 19 


1.76 


.43 


19.6 


13. 69 


11. 00 


9. 13 


15. 06 


12. 11 


1. 51 


1. 23 


.28 


18.6 


9.44 


7. 69 


7. 13 


10. 16 


8. 28 


273 


2.27 


.45 


16.5 


17.00 


14.18 


10. 45 


21. 22 


15, S3 


.76 


.67 


.09 


11.8 


4. 75 


4. 19 


8. 15 


5. 61 


4. 56 


1. 38 


1. 25 


.18 


9.4 


8.63 


7.83 


7. 45 


9.32 


8. 46 


1.26 


1. 15 


.U 


8.7 


7. 88 


7. 19 


7. 39 


8.51 


7. 76 


1.06 


LOl 


.05 


4.7 


6.63 


6. 31 


8. 10 


7. 27 


6.87 


L 84 


1. 34 




0. 0 


8.88 


8. 88 


4. 25 


8. 75 


8. 75 


.48 


!m 




o!o 


8.60 


3.18 


T.77 


3. 32 


3. 45 








' W.7 













Table U.—Amount of nitrogen and its MuUUiy in sugar planU, ^o. 



Tarietlet. 



Early amber ttalk, xinpreBsed..... 

Hononrafl stalk, nnpressed 

Egyptian su^rar com, nnpressed.. 

Early amber bagasse 

Honanras bagasse 

Egyptian sugar com bagasse .... 

Early amber leares 

Honduras leaves 

Effvptian snzar com leayea 

Gbmese sor^nm seeds . ^ 

Early sjnber seeds 

Chinese com seeds 

Brown doura seeds 

Ribbon cane bagasse, bntt 

Ribbon cane bagasse, middle .... 
Foil wheat, whole grain 

onter coat removed . 

onter coat 

Rangoon rice 

Bassein India rice 



i 

I 

'a 
3 



1. 01 
.70 
.57 
159 
. 91 
1.54 
1.9« 
1. 68 
1. 60 
1. 53 
1.54 
L44 
.39 
.39 
1.96 
2.03 
1.04 
L18 
LS4 



.28 
.62 
1. 26 
1. 01 
.39 
;87 
.63 
.63 
.36 
.20 
.25 
1. 09 
1. 12 
.67 
1.09 
L29 



I 



.41 



.28 



.31 
.29 
.28 
.95 

1.29 
.73 
.90 
.91 

1. 08 
.19 
.14 
.87 
.91 
.87 
.09 
.OS 



3 

59.4 



40.0 



52.5 
31.9 
18.3 
48.5 
76.8 
45.6 
58.8 
60.0 
75.0 
49.0 
35.9 
44.4 
44.8 
85.6 
7.6 

a.7 



X 

I 

'a 
3 
J_ 

4.81 

6. 31 
4. 38 
3. 56 

8. 69 
5.69 
9.63 

12. 25 
10.50 
10.00 

9. 66 
9. 63 
9. 00 
2.44 
2.44 

12. 25 
12. 68 
6.50 
7, 38 
8.38 



III 

O CO M 

Oh 



L75 

'2.62 ' 

'l75' 
3. 88 
7.88 
6. 31 
2.44 
5.44 
3.94 
3.94 
2. 25 
1. 25 
1. 56 

6. 81 

7. 00 
4. 19 
6. 81 
8.06 



10. 85 

8. 71 

11. ' 
7. 21 
7. 02 

5. 73 
6.67 

6. 79 
7.48 

9. 93 
10.57 

7.87 

7. 62 



10. 40 

10. 60 
8. 93 

11. 45 
U.38 



Table 111,— Analysia of grasses ai 



LEGUinXOBA. 

Vicia tativa. Common Tetch 

Deimodium molle. Beggar lice 

Letpedeza itriata. Japan clover 

MISCELLANEOUS PLANTB. 

JSdhium vulgare. Blue -weed, blue thistle 

Plantago lanceolate. Ribwort plantain 

Sichardtoniatcabra. Mexican clover 

GRAMDIEiB. 

Muhlenhergia glomerata. Satin grass 

spf £not grass 

dijuta. Drop seed grass . . ^ 

Phalarii anguita. American canary grass 

Hoeroehlifa oorealit. Yanilla erass 

Bromut unioloidet. Schrader^B grass 

earinatut, California broom crass 

secalina. Common cheat or chess 

HUutina Indica. Yard grass, crow-foot grass .... 

Indica, Yard grass, crow-foot grass 

Indica. Yard grass, crow-foot grass .... 
Cynodon dactj/lon. Bermuda grass 

dactylon. Bermuda grass 

Sporoholui Indicu*. Smut grass 

Panieum gibbum 

proliferum. Very ripe and rank 

eanguinals. Crab giass 

divarieatum 

jumentorum 

Crusgalli. Bam-yard grass 

Cruagalli. Bam-yard grass, cock's foot 

•btumm 



made in 1878, 



1879, and 1880. 



1 


< 




N. free extract 


1 


Nitrogen X 6. 25. 


< 




h 


Crude fiber. 
























tad 
























11. 12 


8. 00 


4. 70 


36.57 


13. 54 


26. 07 


9. 00 




n 11 


15. 24 




10. 45 


6. 95 


2. 49 


40.44 


22. 69 


16. 98 


7. 76 


2. 78 


45. 16 


25. 34 


0 


9. 13 


4. 11 


3. 99 


47.52 


2L 55 


13. 70 


4. 52 


A. QQ 


52 30 


23. 71 


RT 






















0 


7.92 


6.25 


2. 47 


57. 16 


20. 42 


5. 78 


6. 79 


2. 68 


62. 07 


22. 18 




7. 85 


6. 90 


4. 11 


51. 10 


20. 24 


9. 80 


7. 49 


4. 46 


55. 45 


21. 96 




6. 34 


7.82 


2. 89 


49.38 


27. 97 


5. 60 


8. 35 


8. 09 


52. 72 


29.86 


M 

w 
w 


R 1A 


11 1A 

lit. Iw 


5 42 


38. 70 


16. 60 


19.08 


15. 02 


5. 77 


41. 21 


17. 68 




0 fM 

01 00 


5. 80 


9 11 


49.16 


20. 82 


12. 25 


6. 34 


3. 73 


53. 76 


22. 77 




7. 21 


8. 61 


1. 68 


51. 36 


21. 86 


9. 28 


9! 28 


1. 81 


55. 35 


23. 56 


w 


f . o4 


lU. lo 


o. #0 


40. 03 


22. 89 


14. 70 


11. 66 


4' 11 


43. 44 


24. 84 




8 69 


8. 51 


3. 72 


45.15 


21. 02 


12.91 


9. 32 


4! 06 


49. 45 


23. 02 


1— 1 


J.«. Do 


B f^l 


9 19 
O. lA 


45.85 


17. 99 


11.90 


9! 74 


8. 58 


52. 47 


20. 59 


QQ 

H 


B 19 
o. Id 


10. 00 


9 lA 


45. 74 


24 56 


9. 11 


10. 88 


2. 68 


49. 79 


9ft 79 
ZD. to 




9 22 


6 46 


a 7n 


52. 02 


21. 60 


7. 00 


7. 12 


4! 08 


57. 30 


23.79 




e. oo 


17* 69 


1. 96 


31. 09 


28. 35 


12. 43 


19! 24 


2! 14 


34! 01 


31. 01 




ft Q>k 


7. 55 


1. 91 


50.47 


20. 61 


11. 11 


24 


2. 08 


55. 07 


22. 49 




ft <>o 


8. 91 


2. 32 


50.87 


19. 47 


10. 14 


9. 71 


2. 53 


55! 47 


21. 23 




ft 1A 


B 


1. 44 


48. 33 


21. 39 


12. 33 


9! 11 


1. 57 


52* 61 


23.29 




11. 19 


8. 80 


1. 89 


47. 74 


20 89 


9.49 


9. 91 


2. 13 


53. 75 


23. 52 






6 46 


8 00 


47. 41 


23. 56 


11. 33 


7! 04 


3! 27 


51! 67 


25. 67 




Vi VO 


1. Do 


8. 75 


45.86 


21. 76 


11. 00 


8. 53 


4! 16 


5o! 93 


24. 16 




11* ed 


9 85 


* 2 65 


44.68 


21. 22 


9.77 


11. 17 


3! 01 


50. 67 


24. 07 




9. 98 


13. 85 


£. 04 


38. 44 


28. 89 


8. 80 


12. 61 


2! 82 


42*. 70 


32. 09 




10. 02 


12. 86 


9 97 


42. 19 


24. 35 


8.31 


14. 29 


2! 52 


46! 89 


27. 06 




9.41 


8.19 


L42 


44. 37 


28! 56 


8.05 


9^04 


1. 57 


48! 98 


31. 52 




8.08 


8.42 


1.98 


49.81 


26.57 


7. 14 


6. 98 


2. 15 


54. 19 


28. 91 




7.88 


14.80 


1.88 


43.08 


28.68 


3.68 


16.07 


2.04 


46.77 


31. 13 




&10 


10.06 


107 


i2.M 


80.44 


&66 


10.95 


2.25 


4&44 


33.12 





Table Ilh^Analysit of gra88e$ 



92 

1 I 



Fanicuin cajpillare. "Witch grass 

dichotomum 

agrostoidet. March panic 

anoceps 

Texanum. Texas millet 

virgatum, short. Tall panic grass 

virgatum. Tall panic or switch grass 

virgatum. Tall panic, switch grass . . 

virgatum, tall. Tall panic grass 

fili/orme 

Sorghum halapense. Johnson's grass 

nutans , 

nutans. Wood grass 

Poa pratensis. Juno grass, blue grass 

pratensit. Blue prass , 

serotina. En glisli l>lu o grass 

compressa. Fo w\ meadow grass 

Triticiim repent. Quick grass 

Vniola la'tifoliat. rescue grass 

latifoUa. Teacue {;rass 

Festuca p ratensit. ileld iesouo 

ovina. Sheep fescue , 

Agrostis exarafa. Native red top , 

Spartina cynosuroides. Marsh grass , 

cgnosuroideg. Marsh or whip grass . . . 

cynosuroides. "Whip grass 

Glyceria nervata ^ 

aquatica. Reed meadow grass 

nervata. Fowl m en d ow grass 

Avena striata. Mountain oat grasa 

Tripsacum dactyloides. Yama grass 

Boutelloua oUgostachya. Gamma grass , 

Arithoxanlkon odoratum. Vernal grass 

Setaria setosa. Bristle grass.. 

Dactylis glomerata. Orchard grass 

Faspalum Iccve. Water grass , 



Ei mOe in 1878^ 1879, 1880--Coiitliir.e<i. 



1 




• 


1 

S 

(» 

• 


i 
g 

5 
o 


o 

X 
a 

2 


V 


N 


N. free extract 


Crude fiber. 


4. 78 


5. 32 


8. 70 


62.66 


26.89 


6. 65 


5. 59 


3. 89 


55. 30 


28. 24 


8. -41 


9.2S 


3.25 


45. 86 


27. 00 


6. 20 


10. 13 


3. 55 


50. 07 


29. 48 


4. 87 


6. 36 


5. 41 


48. 39 


29, 37 


5. 60 


6. 69 


5. 69 


50, 87 


30. 86 


11. 67 


8. 00 


1. 62 


49. 08 


24. 62 


5. 11 


9. 05 


1. 83 


55. 50 


27. 84 


8. 15 


9.28 


2. 27 


50.45 


24. 82 


5. 03 


10. 10 


2. 47 


54. 93 


27. 02 


6. 15 


5. 15 


3. 12 


53.45 


27. 32 


4. 81 


5.49 


3, 33 


56. 95 


29. 11 


7. 69 


6. 68 


1. 54 


45. 59 


33. 95 


4. 55 


7. 24 


1. 66 


49. 39 


36. 78 


8. 35 


3.43 


1. 76 


55. 86 


26. 41 


4. 19 


3. 74 


1. 92 


60, 95 


28. 82 


5. 90 


4. 30 


2. 80 


54.02 


30. 35 


2.63 


4. 57 


2. 98 


57. 40 


32. 25 


7. 77 


8. 08 


1. 37 


56.52 


23. 83 


2. 73 


8, 76 


1.48 


60. 95 


25. 83 


8. 11 


7. 42 


2. 61 


48. 01 


23. 01 


10.84 


8. 07 


2. 64 


52. 24 


25. 05 


5. 22 


4. 94 


2. 41 


56. 63 


27. 12 


3. 68 


6. 21 


2. 54 


69. 75 


28. 62 


6.54 


8. 57 


].52 


47. 03 


S3. 35 


2. 99 


9. 17 


1. 63 


50. 32 


35. 68 


10. 92 


4. 63 


2.55 


46. 73 


24, 89 


10. 28 


5. 20 


2. 86 


52. 46 


27. 94 


8. 97 


4. 98 


4. 51 


54.26 


20. 45 


6. 83 


5. 47 


4. 95 


59, 61 


22. 47 


7.93 


3. 90 


2.61 


60.59 


19. 20 


5. 77 


4. 23 


2. 84 


60. 81 


20. 86 


10. 30 


i. 67 


3. 09 


51.29 


22. 74 


7. 91 


5. 21 


3.44 


57! 18 


25." 35 


7. 00 


8.67 


3. 27 


52. 33 


18. 05 


10. 08 


9. 32 


3. 52 


56. 27 


19. 41 


10. 10 


13. 15 


2. 80 


30. 66 


33. 46 


9. 77 


14. 64 


3. 12 


34. 13 


37. 24 


5. 48 


D. 85 


2. 35 


52. 89 


23. 32 


6. 13* 


10. 42 


2. 49 


55, 95 


24. 66 


7. 97 


8. 40 


3. 02 


48. 40 


22. 82 


9. 89 


9. 13 


3. 28 


62.59 


24. 25 


8. 82 


4. 59 


3. 88 


76. 


76 


5. 95 


5! 03 


4. 26 


84. 


18 


10.60 


5. 32 


2.00 


50, 62 


21. 91 


9. 49 


5. 95 


2. 30 


66. 63 


24. 51 


5. 33 


6. 83 


3. 24 


* 50. 87 


24. 40 


9. 28 


7. 22 


3. 42 


53. 76 


25. 79 


5.40 


6. 20 


2. 80 


57.82 


21. 65 


6. 13 


6. 55 


2, 96 


61. 12 


22. 89 


6. eo 


4. 85 


3. 17 


55. 28 


25. 35 


4. 55 


5. 20 


3, 40 


59. 32 


27.20 


7. 05 


7. 75 


2. 97 


49. 26 


26. 22 


8. 75 


6. 19 


3. 20 


53. 00 


28. 20 


5.50 


6. 90 


2.57 


53. 65 


24. 19 


7. 69 


7.30 


2.20 


56.77 


25. 60 


7. 36 


6. 30 


2. 70 


55.59 


20. 35 


7. 70 


6. 80 


2.91 


60. 01 


21. 97 


4. 25 


4. 75 


3. 83 


53. 74 


25. 05 


8. 38 


4. 96 


4. 00 


56. 13 


26.10 


7.98 


6.69 


2. 20 


61. 82 


24. 40 


7. 91 


6. 19 


2. 39 


66. 31 


26. 51 


8.15 


7. 17 


2. 87 


63. 13 


20.80 


7. 88 


7. 81 


3. 12 


57. 84 


22. 65 


8.08 


7.75 


3. 13 


49.46 


23. 71 


7.87 


8. 43 


3. 14 


53. 81 


25. 79 


8.24 


e.33 


1. 37 


44, 63 


29.64 


7.79 


9.08 


1. 49 


48, 64 


32. 30 


6L28 


7.91 


3.27 


51. 31 


23. 35 


7. 88 


8. 44 


3. 49 


54. 75 


24.91 


7.15 


7.12 


3.S5 


SO. 01 


25. M 


7.53 


7.70 


2.76 


63.83 


37.61 



p^cfee» , 

Andropogon furcatut. Blue-joint grass 

furcatut. Blue joint 

furcatug 

scopariui. Before bloom 

scoparius. Broom grass 

scoparius 

mucrourua. Broom grass 

argenieus. Silver beard grass 

Virgbiicus. Broom-sedse, sedge graaa 

Dactylotceniurri ctgyptiacum. Crow-foot grass 

Tricuspis purpntrm. Purple Iricusiiia 

sesleroides 

Danthonia compressa. Wild-oat grass 

spicaia. Wild -oat grass 

Leptochloa mucronata. Feather grass 

Cinna arundinacea. Reed grass 

Elymus Canadensis. "Wild ryo-grass 

Aristida purpur ascent. Purple beard grass 

CARIC-B. 

Scirpus eriophorum. Woolly sedge grass 

HAY. 

Hay cut after bloom 

Hay cut in bloom 

Hay cut after bloom 



11. *9 


6.56 


t.19 


51.11 


82.40 


6.25 


7. 41 


1. 60 


57.75 


^.31 


8.70 


4.65 


2.76 


53. 12 


23. 42 


7.35 


5.09 


3. 02 


58. 19 


25.65 


7. 95 


7.24 


1.93 


53. 81 


24. 17 


4.90 


7. 86 


2.10 


58. 46 


26.26 


6.68 


3.80 


2.97 


53.64 


29. 03 


3.68 


4. 08 


3. 19 


57. 60 


31. 18 


9.63 


6. 43 


1.67 


60. 18 


26. 27 


5.83 


7. 11 


1.85 


55. 52 


^. 07 


8. 02 


5. 37 


1.45 


57. 29 


22. 67 


5.20 


5.84 


1.58 


63. 29 


24.64 


7. 00 


4.15 


2. 97 


54. 28 


27. 75 


3.85 


4. 46 


3. 19 


58. 37 


29. 84 


9.02 


3. 40 


2. 31 


52. 97 


27. 05 


5. 25 


3. 74 


2.54 


58. 20 


29.75 


6.27 


3.40 


2. 87 


60. 16 


23. 80 


3.50 


3.63 


3. 06 


64. 19 


25. 39 


6. 46 


8.72 


L57 


49.50. 


30.94 


2. 81 


9. 33 


1. 67 


52. 92 


33.08 


9. 82 


6.40 


1.75 


59.14 


15,63 


7.26 


7. 10 


1. 94 


65. 58 


17. 33 


4. 35 


4. 95 


3. 55 


51.58 


27. 87 


7. 70 


5. 16 


3.7L 


53. 94 


29. 14 


6. 95 


4. 77 


1. 65 


45. 47 


35. 10 


5. 86 


5.13 


1. 99 


48. 86 


37.72 


7. 55 


3. 30 


3.25 


50. 49 


28. 03 


7. 38 


3. 57 


3.52 


54.61 


30. 32 


3. 29 


4. 24 


3. 67 


55. 05 


28.15 


5. 60 


4. 38 


3. 80 


56.92 


29. 11 


7. 92 


10. 82 


1. 89 


43. 05 


29. 23 


7.09 


11. 76 


2. 05 


4S. 75 


31. 74 


4. 35 


6. 40 


2. 85 


52. 10 


28. 35 


5. 95 


6. 69 


2. 98 


51. 47 


20. 64 


6. 45 


5. 60 


3.47 


47. 51 


32.42 


4. 55 


5. 99 


3. 71 


50. 78 


34. GG 


6. 80 


6. 44) 


2. 42 


57. 30 


23. 25 


4. 03 


6. 85 


2. 59 


61 3G 


24 88 


4. 88 


6. 52 


2. 85 


52. 62 


28. 72 


4. 41 


6. 85 


3. 00 






7. 79 


5. 80 


4. 31 


50. 37 


20. 10 


11.63 


6. 29 


4. 67 


51. 


21. 83 


7. 45 


4. 66 


4. 22 


43. 83 


31.21 


8f 63 


5. 04 


4.56 


47. 


■^X 72 


7. 13 


5. 19 


4. 55 


49. 51 


24. 18 


9. 44 


5. 59 


4. 90 


5:5. -il 


2G.04 


11. 84 


4. 37 


4. 80 


49. 39 


22. 22 


7. 38 


4. 97 


5. 38 


56. 08 




10. 83 


4. 37 


4. 60 


50. 48 


22. 91 


6. 81 


4. SO 


5. 25 


53. 26 


95 
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Table IIL—Analysia of grasses and fodder plants made in 1878, 1879, and 1880— Continued. 



1 

hi 



X 
d 



4 



I 



E 



s 



I 

& 

I 



I 



I 



A 3 



ft-" 9 

m 



LX6UMIN0SA. 

Fteia sativa. Gommoii Tetch 

Detmodium molle. Beggar lice 

Lespedeza striata. Japan cIoTer 

MISCELLAlfKOrB PLANTS. 

Echium vulgare. Bine weed, bine thistle 

Plantago lanceolata. Bibwort plantain 

Eichardsonia seabra. Mexican clover 

GRAMINKJS. 

Muhlenhergia glomerata. Satin grass >. 

spf Knotgrass 

diffusa. Drop seed grass 

Phalaria angusta. American caAarj grass 

Hieroohloa borealis. Vanilla grass 

Bromiu unioloidet. Schraders grass 

carinatua. California broom grass 

secalina. Common cheat or chess 

Eleusina Indiea. Yard grass, crow-foot grass . . . 

Indica. Yard grass, crow-foot grass . . - 

Indica. Yard grass, crow-foot grass . . . 
Oynodon dactylon. Bermuda grass 

dactylon. Bermuda grass 

Sporobolus Indicate Smut grass 

Panicum gibbum 

proli/erum. Ycry ripe and rank ........ 

sanguinale. Crab grass 

divaricatum 

jumentorum 

Crusgalli. Barn-yard grass 

Crutgalli. Barn-yard grass, cock's foot 

tibtusum 



Grounds . 

S. S 

Ala 



W. Va 

N.H 

Ala 

Minn 

N.H 

Tex 

S. 0 

lU 

Grounds 

lU 

N.H 

Tex 

Ga 

Ala 

Ala 

Mias , 

Miss 

Ala 

Aia!"!!lir. 

Ala 

Ala 

Ala. 

Tex 

Tex 



29.33 
18. 96 
Id. 08 



«. 28 
10. 64 
5.98 



20. 32 
13. 40 

10. 00 
15. 95 
14. 15 
13. 62 

9.92 
7. 71 
13. 60 
12. 12 

11. 06 
13. 42 

10. 69 

12. 35 
12. 22 

11. 08 
9.78 
9. 24 
8.89 
7. 77 
3.99 
7.24 



14.30 
14. 30 
14. 30 



14.30 
14. 30 
14. 30 



14.30 

14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14. 30 
14.30 
14.30 
14.30 
14.80 



7. 71 
6.65 
3.88 



5. 82 
6.42 
7. 10 



12.87 
5.43 
7. 95 
9. 99 

7. 99 

8. 35 

9. 32 
6. 10 

16. 49 

7. 06 

8. 32 

7. 81 

8. 49 
6.03 
7. 31 

9. 58 
10. 81 
12. 25 

7.75 
5.98 
13.77 
S.S8 



4. 53 
2.38 
3. 76 



2. 30 
3. 82 
2.65 



4.94 
3. 20 

1. 55 
3. 52 
3. 48 
3. 07 

2. 30 
8. 49 
1. 83 
1. 78 
2. 17 
1.34 
1. 83 
2.80 

3. 56 
2.58 
2.42 
2.16 
1.34 
1.84 
1.75 
L89 



35. 26 
38. 70 
44. 82 



53. 19 
47. 52 
45. 18 



35. 32 

46. 07 

47. 44 
37. 23 
42. 38 

44. 97 

42. 67 
49. 11 
29. 15 
47. 20 
47.54 

45. 09 

46. 06 
44. 28 

43. 65 
43. 42 
36.59 
40. 18 
4L98 
46.44 
40.03 



13. 06 
21. 72 
20.32 



19. 01 

18. 82 
25.59 



15.15 
19.52 
20. 19 

21. 29 
19.73 
17.64 

22. 91 
20. 39 
26.58 
19. 27 
18. 19 
19. 90 
20. 16 
22. 00 
20. 71 
20.63 
27. 50 
23. 19 
27. 01 
24.78 
26.68 
28.38 



25. 14 
16. 25 
12. 92 



5.38 
9.12 
5.12 



17. 42 
11. 48 
8. 57 
13. 67 
12.12 
11. 67 
8.50 
6.61 
11. 65 
10.39 
9. 48 
11. 50 
9. 16 
10. 59 
10. 47 
9.40 
8. 38 
7.92 
7.62 
6.66 
3. 42 
8.21 



1:1.24 

.1:2.5 

1:3.8 



1 : 10. 8 
1 : 5. 6 
1:9.3 



2.8 
4.3 
5.7 
3.0 
3.8 
4.0 
5.3 
8.2 
2.6 
4.7 
5.3 
4.0 
5.2 
4.4 
4.5 
4.8 
4.7 
5.7 
5.7 
7.2 
JL2.2 



1&8.7 



Extra 

...do 

Very good 

Extra 

...do 

...do 

Average . . 

.....do 

Very good 

Extra 

Very good 

Extra 

Yery good 

Extra 

...do 

Yery good 
Average . . 

...do 

...do 

Fair 

Poor 

Fair 



28.97 
21. 02 
20. 35 



14.77 

17. 83 
13. 40 



23. 13 
19. 03 
15.83 
19. 49 
19.12 
18. 77 
15. 48 
17. 03 
13. 41 
17. 39 

16. 99 

17. 62 
16. 25 
17. 35 
18.08 
16.59 
14. 45 
14.51 
14. 01 
14. 32 
10.24 
12.83 



24.83 
18. 01 
17.44 



12.66 

15.20 
11. 48 



19.82 
16. 31 
13.57 
16. 70 
16. 39 
16. 08 

13. 27 

14. 59 
11.49 
14. 90 
14. 56 
15. 10 

13. 93 

14. 87 
15.49 
14.22 
12. 38 
12. 43 
12.00 
12. 27 

8. 78 
U.08 



eapillare. Witch grass 

dichotomum 

agrostoides. March panic 

anceps 

Texanum. Texas millet 

virgatum, short. Tall panic grass 

virgatum. Tall panic or switch grass 

virgatum. Tall panic, switch grass 

virgatum, tall. Tall panic grass 

filiforme 

Sorghum halapense. Johnson's grass 

nutans 

nutans. Wood grass 

Poa pratensis. Jane grass, blue grass 

pratensis. Blue grass 

serotina. English blue grass 

eompressa. fowl meadow grass 

Tritieum repens. Quick grass 

Uniola latifolia, Fescne grass 

lati/olia. Fescue grass 

Festuca pratensis. Field fescue 

orina. Sheep fescue 

Agrostis exarata. Native red top . .-. 

Spartina cynosuroides. Marsh grass 

cynosuroides. Marsh or wliip grass 

cynosuroides. Whip grass 

Qlyeeria nervata 

aquatica. Heed meadow grass 

nervata. Fowl meadow grass 

Avena striata. Mountain oat-grass 

•Tripsaeum dactyloides. Yama grass 

Boutelloua oUgostachya. Gamma grass 

Anthoxanthon odoratum. Vernal grass 

Setaria setosa. Bristle grass 

Dactylis glomerata. Orchard grass 

Faspalum Iceve. Water grass 

prcBcov 

Andropogon furcatus. Blue-joint grass 

furcatus. Blue joint 

furcatus 

scoparius. Before bloom 

scoparius. Broom grass 

scoparius 

macrourus. Broom grass 

argenteus. Silver beard grass 

Vxrginicus. Broom -sedge, sedge grass . 

Dactylptcenium ^gypticum. Crow-foot grass 

Tricusjpis purpurea. Purple tricuspia 

sesleroides 

Danthonia eompressa. Wild- oat grass 

spicata Wild-oat grass 

Leptochloa mwronata. Feather icrasi 



Ind. T... 

Ala 

Ind. T... 

Ala 

Tex 

Ind. T... 

Tex 

Ala 

Ind. T... 

Ala 

Ala.- 

Ind. T... 

Tex 

Wis 

N. H 

N. H 

Wis 

N.H 

Ala 

Ind. T... 

N, H 

N. H 

Wis 

Grounds 

111 

Ind. T 

Vt 

Vt 

N. H 

Vt 

Miss 

Grounds... 

N. H 

Tex 

N. H 

Tex 

Ala 

Grounds . . . 

Kebr , 

Ind. T 

Ala 

Ala 

Ind. T 

Ala 

Ind. T 

Tex 

Ga.. 

Ind. T 

Tex 

Vt......... 

N. H 

Tex 



4. 80 


3. 84 


47. 39 


24. 20 


K Off 

9. 90 


1 : 8. 5 


do 


14. 07 


8. 68 


8. 04 


42. 91 


25. 27 


6. 80 


1.70 




13. 80 


5. 73 


4. 88 


43. 59 


26. 45 


6. 05 


1 . 0 It 




14*. 66 


7. 76 


1. 57 


47. 56 


23. 89 


A All 


1 . O Q 




12. 99 


8. 65 


2. 12 


47. 07 


23. 16 


4. 70 


1 . in i\ 
1 : lu. 0 




13. 06 


4. 70 


3. 85 


48. 81 


24. 95 


4. 39 


1.11 ft 
1 : 11. D 


'""do 


12! 63 


6. 20 


1. 42 


42. 33 


31. 52 


A 9Q 


1 . in i. 
1 : lu. 4 




11. 43 


3. 20 


1. 65 


52. 23 


24. 70 


8^92 


1 : 13. 8 


"'I!do 


13. 01 


3. 92 


2. 55 


49. 19 


27. 64 


2. 40 


1 . 91 ft 


!"!do 


11. 91 


7. 51 


1. 27 


52. 24 


22. 14 


/. 04 


1 . 91 1 
1 : ^1. X 


'""do 


11. 65 


6. 92 


2. 43 


44. 77 


21. 47 


in 11 


1 . A 7 
X : 4. 1 


£xtra 


17! 21 


4. 46 


2. 18 


51. 21 


24. 53 


9 Q9 


1 . in A 
X : xo. V 




12. 73 


7. 86 


1. 40 


43. 12 


30. 58 


O TA 


1 . 1ft 9 
X : xo. ^ 


do 


10. 37 


4. 46 


2. 45 


44. 96 


23. 94 


9. 89 


1 . A a 
X : 4. 0 


Very good . . 


17. 07 


4. 63 


4. 24 


57. OS 


19. 26 


D. 4a 


1 . Q ft 

X : 0. 0 


^^P*^ 


16. 58 


3. 63 


2. 43 


66. 40 


17. 87 


5. 37 


1 . 10 Q 
X : xu. 9 




15. 40 


4. 46 


2. 95 


49. 00 


21. 73 


7. 56 


1*69 


Average .... 


16. 25 


7. 99 


8. 02 


45. 


16. 63 


9 84 


1*52 


Xxtra 


17. 97 


12. 65 


2. 67 


29. 25 


31. 91 


9. 32 


t. Q A 

X : 0. 4 


Very good . . 


14. 13 


8. 93 


L 75 




21. 13 


6 55 


1.00 

X : V. u 




13. 95 


7.83 


2. 81 


45.07 


20. 78 


9! 21 


1: 5.2 


Very good .. 


16.01 


4. 31 


3. 65 


79. 11 


6. 60 




Poor........ 




5. 10 


1. 97 






a no 


1 . (\ ft 
X : 0. 0 


V ery good - . 


16. 71 


6. 19 


2. 93 


46. 07 


22. 10 


fi i^1 
0. 41 


X ; 9. 0 




16. 41 


6. 61 


2. 54 


62 38 


lit. 


5. 55 


1 . 1ft 
X : xu 




14. 94 


4. 48 


2. 91 


60. 84 


23. 31 


4. 18 


1 ' 12. 8 




13. 85 


5. 30 


2. 74 


AQ 


24. 17 


0. vO 


1 . A ft 

X : 0. u 


A.verage . . . . 


15. GO 


6. 26 


1. S9 


48. 64 


21. 94 


6. 97 


1.79 
X : f . 0 




14. 99 


S. 83 


2. 49 


51. 43 


18 83 


T 19 
/. XA 


1 . 7 A 
X : I. 0 


....GO . 


15. 99 


4. 25 


3. 43 


48. 10 


22.42 


i. OU 


1 . A Q 

X : 0. V 


An 


16 37 


6. 30 


2. 05 


48.26 


22. 72 


7. 37 


t . A 9 

X : D. 0 


An 

... .uo 


15 35 


6. 69 


2. 67 


49.58 


19.41 


7. oo 


1.71 

X : 1. X 


An 

....0.0 . ...... 


15 99 


7. 22 


2. 92 


46. 12 


22. 10 


7. 34 


1 . A 7 
X : o. / 


do 


15 57 


7. 78 


L 28 


41.68 


27. 68 


7 23 


X : 0. V 


"r'air 


13. C3 


7. 23 


2. 99 


46.92 


21, 35 


T 91 


1.7ft 


Average .... 


15. 65 


6. 60 


2. 36 


46. 13 


23. 66 


D. vO 


1.7ft 

X : 1 . u 





14. 87 


6. 35 


8. 09 


49. 49 


21. 69 


£• 


1 1 1 ft 9 
X 1 xu. 0 




14. 46 


4. 86 


2. 59 


49. 87 


21.98 


0. 80 


1 : 7. 6 


Average . . . • 


15 62 


6. 74 


1. 80 


»0. 10 


22.50 


A RA 


1 , 11' i. 
X : XX. 4 




13. 26 


3. 50 


2. 73 


49.36 


26. 72 


ft QO 


1 . 1 e> J. 
X : xo. 4 


An 


12 85 


6. 09 


1. 59 


47. 58 


24. 91 


9. 06 


1 . B Q 

X : e. V 


do 


13. 44 


6. 60 


1. S5 


63. S9 


21. 12 


A OA 


1 : 11. 3 


An 

....uo ....... 


1 <l 74. 
lo. J 4 


3. 82 


2. 73 


60. 03 


25. 57 


3. 55 


1 : 14. 9 


An 


19 ftO 
Xo. UU 


8. 21 


2. 18 


49. 87 


25. 50 


4. 94 


1 : 10. 5 


do 


13. 79 


8. 11 


2. 62 


65.01 


21.76 


8. 20 


1 : 18. 0 


An 

... .uo ....... 


13. 57 


8. 00 


1. 4o 


45.85 


28.35 


2 57 


1 : 18. 2 




10. 64 


6. 08 


1. 66 


66. 21 


14. 85 




X : 0. 4 


Average . . . . 


16 05 


4. 42 


8. 18 


46.23 


24.97 


6. 90 


1 : 7. 2 


... .do ....... 




4. 40 


1. 73 


41.84 


32.33 


6. 40 


1 : 8. 1 




19 Ad 
X2. 49 


8. 06 


3. 02 


46.80 


25.98 


€. 84 


1 : 7. 3 


Average .... 


XO. oO 


8.76 


3.26 


48.78 


24. 95 


4.06 


1 : 10. 6 


Fair ........ 


14.36 


10. M 


1.7C 


40.06 


87.21 




liCS 


....do ....... 


13.17 



Table 111.— J nalt/ sis of grasses and fodder plants made in 1878ip 1979, Ml IdSO^-^Ttetfjav^dL 



GRA>nxE.,T:— Con till ucd. 



78 j Cinna arnndinacea. Eeed prasa , 

73 j Ebjmus Oanddenfiis. Wild rye-grasa 

66 A rii-tida piirpurascens. Parple beard grass. 



I CARIC^i. 

i£ Scuyus eriophorum. Wooly sedge-grass 

HAY. 

S7 i Hay cut aftet' bloom ' 

90 i Hay cut ir: bloom 

91 ' Hay cut after bloom 



Locality. 


1 


u 

S 
<a 




Fat. 


1 

H 
• 

1 

a 

I 


Crude fiber. 


-i 

o 
(-> 




6 

c 

V 


Ind. T 


6.22 


■ 

14. 30 


5. 73 


2.55 


46. m 


25.40 


6. 33 


1 


9. 2 


lud. T 


i. 8i! 


14. 30 


5. 13 


3.18 


43. 52 


20. 70 


4. 17 


1 


11. 2 


Ind. T 


4.32 


14- 30 


5. 87 


2. 22 


52. 59 


2L 32 


S. 70 


1 


14. 8 


Ind. T 


4.S4 


14. 30 


5.87 


. 2.57 


47. 41 


25.87 


S. 98 


1 


12. 6 


N. H 


12. 01 


14. 30 


6. 3a 


4. 00 


48.82 


18. 68 


10. 81 


1 


4.7 


N. H 


9. 32 


14. 30 


4. 32 


3. 91 


40. 59 


23. 90 


7. 98 


1 


5.6 




10. 16 


14. SO 


4. 78 


4. 20 


45. 69 


22.31 


8.71 


1 


5.7 . 


N.H 


8,37 


14.30 


4.26 


4.61 


48. 08 


2L 60 


7. 17 


1 


6.0 




T.64 


14.30 


4.20 


4.50 


45.64 


24. 81 


6.55 


1 


7.« . 



Fair .. 
Poor . . 
do . 



Extra 

Very good 

do 

Average . . 



13. 82 

12. 7^ 

13. 29 



12. 87 



19.18 
15. 83 
17. 4^ 
17. 92 
15. 94 



If a 



n.M 

10,91 
IL 89 



to 



O 

o 

w 

a 
o 

I 

11. oa S 

H- 1 

o 
o 

Q 

o 

a 
w 



1SL44 

13. 57 
14.93 
15. S5 
13.63 
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Pinally, I desire to express my appreciation of the faithfulness and 
efficiency whicli have characterized the assistance 1 have received in the 
performance of this work from those engaged with mc in the labors of 
this division. 

Eespectfully submitted. 

PETEE COLLIER, 

Chemist 

Hon. Wm. G. Lb Due, 

Commissioner, 



REPORT OF THE STATISTICIAN. 

SlB : I have the honor to submit my report as Statistician of the De- 
partment of Agriculture. 

The agricultural productions of the country, which in the year 1878 
had grown to such proportions as to attract the attention of the civilized 
world, were exceeded by the production in 1879. The movement of pop- 
idation to the West and the activity of our people have rendered it almost 
impossible to keep fully abreast with the increase of our production, both 
in the cereals and live stock. 

In the estimates submitted great care has been given to the compila- 
tion from the returns made by some four thousand correspondents ; they 
comprise representatives in t vro-thirds the counties of the whole country, 
and while it is not claimed that they are exact as to the whole, it is 
claimed that they are for the proportion they represent, and experience 
yearly shows that the portions not represented hold about the earn© con- 
ditions of increase or decrease as those reported. 

j[ he area sown or planted in the different crdps of this country has 
\) ever been taken by any previous census, but I am happy to state that 
tV-e omission of former inyestigations is to be remedied in the census to 
be taken in 1880, and -arrangements have been made for a full and com- 
plete enumeration of the acres planted in each principal crop. With this 
additional light on th e subject there is assured in the future a more com- 
plete and accurate estimate than was possible in the past. 

THE CROPS OF 1879. 

Corn. — The acreage planted in this crop was 3»per cent, more than in 
1878. The spring was unfavorable in the Kew England States owing to 
cold and rainy weather; in the Southern and Western States the season 
at planting was favorable, but in the large corn-producing section, north 
of the Ohio River, the complaint of defective seed was almost universal, 
thuffi causing a large area to be replanted which was consequently late 
in maturing. During the summer drought prevailed to a disastrous 
extent in the South Atlantic States and in Louisiana and Texas ; in fact 
the crop in the latter State was only one-half of the previous year. In 
all other parts of the country the summer was most propitious, particu- 
larly so in those States bordering on the Ohio River and west of the 
Mississippi. 

The weather in the months of September and October was rather un- 
favorable in the largest coin-producing States, causing an imx)erfec t ripen- 
ing of the crop and resulting in a softening of the grain, thereby ren- 
dering it unmerchantable, and even in some places unlit for domestic 
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uses. The out-turn of tlie crop, however, showed it to be the largest 
ever produced and was 1,547,901,000 bushels. The price as returned 
by the producer was for the whole country an average of 37.5 cents per 
bushel against 31.8 cents in 1878. The aggregate value of the crop is 
$580,000,000 for 1879 against $441,000,000 in 1878. 

Wheat, — The winter of 1878-'79 was a severe one, but the injuries to 
fall sown wheat were confined to the Southern States, where the cover- 
ing of snow, so universal in the Northern States, was needed. 

There was some increase in the area planted in fall sown wheat, but 
the great increase in the area of this crop was in those States where it is 
sown in the spring. The total increase of acreage was nearly 2 per cent. 
The conditions of the crop during growth were not so favorable as dur- 
ing the year previous, but, although short in straw, the out-turn of grain 
was larger. 

In those States bordering on the Ohio Eiver the result was in excess 
of anticipations, while in the large producing States of the Northwest 
the reverse was the case, and there the crop of 1879 did not more than 
equal that of 1878. The same causes for the partial failure of the spring 
wheat crop as were given in 1878, were given this year, viz, extreme 
heat just at maturijag, drought, and chinch bugs. On the Pacific slope 
the crop is rather below that of 1878, both in quantity and quality. 
The total crop for the whole country is estimated at 448,756,000 bushels, 
which, assuming the population to be 48i million persons, would give a 
product of 9.2 bushels per capita ; allowing 5.5 bushels for home con- 
Bumption (seed and food), there would remain a surplus of about 
182,000,000 bushels for export. 

The average yield per acre was 13.7 -f bushels, considerably larger 
than in the year 1878, and almost identical with that of 1877, which was 
the largest average since twenty years. This average of 13.7 + represents 
the average of all the States, and seems very low, but it must be borne 
in mind that in many sections of the country wheat is only sown for 
home use and to utilize fields too long planted in other crops ; taking 
into consideration only those States where wheat is a leading crop, the 
average is very different, as for instance in Ohio, Michigan, Indiana, and 
Illinois the average yield per acre this year was rather more than 19 
bushels, equal to the yearly average of France and more than the yield 
in England for this year. The price, as returned us, shows a great ad- 
vance to the farmer since a year, and is for 1879 $1.11 per bushel 
against $0.78 in 1878, thus making a crop worth $497,000,000 against 
$326,000,000 last year. 

Oats. — The product of oats for 1879 was less than that of either the 
two previous years, and was 363,761,000 bushels. The area planted was 
4 i)er cent, less than the previous year. The spring was dry and cold, 
which with unfavorable conditions during the summer caused a crop 12 
per cent, less than that of 1878, The price, however, was much higher, 
and was $0.33 per bushel against $0.24 last year, netting to the farmer 
a total of $120,533,000 against SlOijOOOjOOO'^in 1878. 

Cotton. — The spring and summer months were not eo favorable for 
cotton as last year. Drought was reported as vfiry detrimental in all 
the South Atlantic States and Texas. The condition at no time was re- 
ported as high as in 1878, and from returns made November 1 and De- 
cember 1 the crop was estimated at 5,261,202 bale^s ; unuaually favorable 
weather for growth, maturing, and picldng continued, howev^er, through 
the month of December, and added largely to the crop. Unlike corn and 
other farm crops, cotton, being perennial, continues to produce n^w flow- 
ers and fruit undiminished till the plant is killed by fj.OsJt 
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jiohacco. — The total product of tlie country is within a small percent- 
age of that of 1878, the gain being chiefly in Kentucky, Tennessee, and 
Connecticut, and the most serious decline in Ohio and Missouri. The 
quality of the crop is somewhat better than that of last year, but the 
price shows little or no variation. The crop for 1879 is estimated at 
391,278,350 pounds, valued at $22,727,524, against 392,546,700 pounds, 
valued at $22,137,428 in 1878. 

Potatoes. — There was an increase in the area planted in potatoes of 3 
per cent. ; drought was prevalent in some sections of the country, but 
on the whole the season was favorable and the yield per acre was an 
average of 98 bushels, against 69 in 1878, and 94 in 1877. The total crop 
is estimated at 181 million bushels, valued at $79,000,000. 

Other crops. — ^For details of other crops reference is made to the fol- 
lowing tables : 



Table showing tliejn'oduct of each principal crop of the several States named, the yield per acre, 
the total acreage, the average price in each State, and the value of each crop, for 1879. 



Products. 


Quantity produced 


Average yield per 
acre. 


o 

, u 

'^'^ 

© CS 

^ a> 


Value per bushel, 
pound, or ton. 


Total valuation. 


MAINE. 


1, 587, 000 
488, 000 
46,800 

3, 087, 000 
937, 500 
540, 000 

6, 993, 000 

1, 247, 400 


30 
16 
18 
30 
25 
30 
135 
1. 14 


g9 900 
30, 500 
2, 600 
102, 900 
37,500 
18, 000 
51, 800 
1, 094, 211 


$0 76 
1 44 
96 
43 
80 
59 
42 
9 22 


|1, 206, 120 
702, 720 
44,928 
1, 327, 410 
750,000 
318,600 
2, 937, 060 
U,'501,028 


Buckwheat do — 

Potatoes ............do. ... 






1, 390,411 




18,787,868 


NEW HAMPSHIRE. 

Indian com hnshels 








1, 859, 000 
159, 120 
36, 000 

1, 225. 000 
102, 900 
116, 600 

4, 141, 200 
630. 600 


32.5 
11.7 
22 
35 
21 
23 
116 
1.03 


57, 200 

13, 600 
3,000 

35, 000 
4, 900 
5,300 

35, 700 
612, 233 


78 
1 50 
96 
48 
78 
66 
48 
9 43 


1, 450, 020 
238,680 
34,^ 
588,000 
80,262 
76,958 
1, 987, 770 
5, 946. 558 


Barley ...................do — 






766,933 




10,402,^12 


VEBMOMT. 








2, 037, 600 
494, 000 
55, 200 

3,818. 100 
132, 600 
414, 000 

5. 147, 500 

1, 271, 000 


36 
15.2 
12 
33 
26 
23 
145 
1. 11 


56, 600 
32, 500 
4,600 
115, 700 
5, 100 
18, 000 
35, 500 
1, 145. 045 


73 
1 39 
79 
40 
81 
58 
40 
8,16 


1,487,448 
686, 660 
43, 608 
1,627,240 
107,408 
240, 120 
2, 059, 000 
10.371,360 




Buckwheat do — 

Potatoes do 






1. 413, 045 




16, 522, 842 


MA8SACHU3KTT8. 

Wheat do — 








1, 386, 000 
15, 300 
354, 900 
508, 400 
51, 450 
40, 800 
4, 243, 200 
4, 350, 000 
928, 700 


36 
18 
13 
31 
21 
12 
104 
1, 500 
L56 


38, 500 
850 
27, 300 
16, 400 
2, 450 
3, 400 
40, 800 
2,900 
595, 321 


78 
1 50 
86 
50 
80 
66 
56 
11 
16 00 


1, 081, 080 
22, 950 
305, 214 
254, 200 
41, 160 
26, 928 
2, 376, 193 
478, 500 
14, 859, 200 








727, 921 




19,445,424 











9 AO 
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Table showing the product of each principal cropj ^c, for 1879-— Continued, 



Prodaot*. 



RHODE ISLAND. 

Indian corn - bashels . . 

Kye do.... 

Oats do.... 

Barley do.... 

Potatoes do — 

Hay - tons.. 



Total.. 



OOMNSOnCUT. 

Indian com bnshels 

Wheat do.. 

Syd. • ■■■■■■ ■■■■ • - do. . . . 

O&^s • tiO. . . 

Barley - do.... 

Buckwheat do... 

Potatoes do... 

Tobacco— pounds . 

Hay tons. 



Total. 



MBW YORK. 

Indian com bushels. 

Wheat do... 

Eye..,. do... 

Oats »«■■••.•■■■■•■■"■"•■"•""•"-• ■ - * 

Birley do. . . 

Baokwheat do... 

Potatoes do . 

Tobacco - pounds. 

Hay tons.. 



s 



CLoo 



268, 800 
22, 750 

72, 000 
8,550 
790, 000 
113, 700 



2, 218,500 
39, 600 
484,800 
972, 900 
26, 400 
117, 600 
3, 087, 000 
9, 660, 000 
927, 500 



32 
13 
24 
19 
100 
1.58 



8, 400 
1,750 
3, 000 
450 
7, 900 
71, 962 



93, 462 



29 
18 
16 
23 
22 
14 
98 
1, 400 
1. 40 



22, 704, 000 

10, 74S, 000 
2, 770, 300 

39, 928, 000 
6, 200, 000 
5, 152, 000 

38, 407, 200 
2, 432, 750 
6, 156, 000 



Total., 



NEW JERSEY. 

Indian com - ...bushels. 

Wheat do... 

Rye do... 

Oats do... 

Buckwheat do... 

Potatoes do... 

Hay tons. 



Tot^l. 



FENNBYLViLNIA. 

Indian corn bushels.. 

Wheat do... 

Uye do- 
Oats do... 

Barley do... 

Buckwheat j"" 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



8. 969, 200 
1, 783, 500 

365, 750 
5, 216, 000 

529, 200 
5, 170. 900 

661, 100 



Total. 



DELAWARE. 

Indian corn bushels 

Wheat do.. 

Rye do.. 

Oats do.... 

Potatoes do... 

Hay t*'^^- 

Total..... 



44, 506, 000 
22, 307, 400 

2, 973, 600 
32, 531, 400 
618, 200 

3, 740, 000 
17, 513, 600 
29, 617, 700 

3, 409, 200 



33 

ir 

31 

2r» 

20 
104 
1, 315 
1.16 



34 

12.3 
9.5 

89 
1.25 



76,500 
2, 200 

30, 300 
42, 300 

1, 200 
8,400 

31, 500 
6,900 

662. 500 



861, 800 



688, 000 
716, 400 
213, 100 

1, 288, 000 
248, 000 
257, 600 
369, 300 
1,850 

5, 306, 897 



.a d 



$0 75 
85 
44 
90 
62 

17 50 



74 

1 50 
88 
43 
68 
76 
53 
12 

9 75 



9, 089, 147 



61 

1 40 
75 
40 
72 
54 
36 
12 

9 79 



263, 800 

145, 000 
38, 500 

163, 000 
18, 900 
58, 100 

528. 880 



4, 860, 000 
1, 012, 700 
17, 000 

369, 600 
305, 200 
34, 600 



35 
15. 3 
12 
31 
22 
22 
104 
1, 459 
1.34 



27 
13 
17 

22 
83 
1.1 



1. 216, 180 



1, 271, 600 
1, 458, 000 
247, 800 
1, 049, 400 
28, 100 
170, 000 
168, 400 
20, 300 
2, 544, 179 



6, 957, 779 



180, 000 
77, 900 

1, 000 
16, 800 

4, 400 
32, 037 



312, 137 



58 
1 38 
79 

40 
69 
59 
12 85 



54 

1 32 
68 
36 
83 
60 
. 37 
09 
12 88 



55 
1 38 
65 
35 
60 
14 50 



REPORT OF O/IHE STATISTICIAN. ^ 131 
Table showing the product of each principal crop, ^c, for 1879— -Continued. 



FiodactB. 



MABTLAND. 

Indian com bnshela. 

Wheat do. 



-do. 



Rye.. 

Oats do. 

Buckwheat .....................do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



Totol.. 



YXBGINIA. 

Indian com bnshels. 

^Theat ■■■■■■■■■■■■■■Ma*. ...... .do. 

Rye do... 

Oats do... 

Buckwheat do... 

Potatoes.... do... 

Tobacco pounds. 

Hay tons. 



Total.. 



NOSTH CABOLINA. 

Indian corn bushels . 

Wheat .......................... do... 

Bye do... 

Oata do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Cotton pounds. 



13,721,040 

e, 909, 840 
243,600 
3, 638, 600 
90, 000 
1, 532, 200 
25, 826, 400 
203, 100 



19, 957, 600 
a, 851, 320 
430, 200 
5, 878, 800 
52, 200 
1, 255, 800 
86, 524, 200 
219,900 



14.4 
12 
23 
20 
94 
633 
1. 20 



Total., 



SOUTH CAHOLINA. 

Indian com bushels. 

"Wheat do... 

Bye. do... 

Oats do... 

Potatoes do. .. 

Hay tons. 

Cotton pounds. 



Total., 



GEORGIA. 

Indian corn ..bushels. 

Wheat .do... 

Oats do.... 

Potatoes do... 

Kay tons. 

Cotton pounds. 



Total. 



FLOHIDA. 

li '^ian rem , ..bushels. 

Oato do. 

C(*Lt.oii . . , paimds. 



AhA^^A^lA.. 
Ii 'lifui corn bushels. 



o. 
p. 

CoUou . . 



.do.. 



tr-lhS. , 

-pounds. 



25,678,500 

3, 223, 500 
324, 800 

4, 270, 400 
1, 104, 000 

11, 898, 400 
118, 400 
97, 640, 400 



9, 702, 000 
1, 140, 720 
38, 000 
1, ^0, 000 
103, 200 
25, 200 
135, 077, 800 



20, 627, 400 

3, 617, 100 
6, 747, 000 
320. 000 

3r>, 000 

248, 352, 000 



19 
9.2 

9 

12 
18 
69 
763 
L19 



15 
7 

8 
16 
92 
556 

1. £ 

156 



© cS 

a. 2 



448, 400 

486, 100 
20, 300 

158, 200 
4, 500 
16, 300 
40, 800 

169, 250 



1, 343, 850 



2 o 



c; o 



$0 52 
1 42 
80 
40 
71 
60 
05 

14 50 



1, 050, 400 
962, 100 
47, 800 
489, 900 
2, 900 
18, 200 
113, 400 
184, 790 



2, 869. 490 



1, 711, 900 
460, 500 
40, 600 
266, 900 
12, 000 
21,400 
85, 180 
625, 900 



3, 224, 380 



7.5 
8.4 

5 
15 
86 

1. 25 
143 



9.3 
9 

15 
64 

1, 56 
156 



1, 945, 650 I 
180,800 
Ifi, 968, 000 



8.5 

16 

105 



25,403, -100 : 

1, 502. Ivi) \ 

2, 67n, 8(;0 i 
450, KOO ' 

34. POO ! 
321, 759, QUO i 



13 
8.4 
17 

98 
1.57 
170 



1, 293, 600 
135, 800 
7, 600 
88, 000 
1,200 
20, 160 
944, 600 



2, 490, E 



2, 218, 000 
401, 900 
449, 800 
5, 000 
22, 436 
1, 592, 000 



$0 49 

1 27 
63 
38 
62 
56 
05 
12 40 



58 
1 28 

80 
45 
63 
07 
11 22 
11 



75 
1 57 

1 22 
68 
98 

6 25 
11 



4, 689, 136 



228, 900 
11,300 
161, 600 



70 
1 2G 

57 
1 11 
14 59 

10 



83 
10 



1, 954, 100 
178, 900 
157, 4M0 
4,000 
22, 229 
1,892,700 i 



1 32 
05 

1 (10 
13 50 
11 



1, 575, 97a 

J 50, 
1, GOG, 8C'0 



16, TOfx :! 78 



: 6 i3 
0 
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Table showing the product of each principal crop, ^c, for 1879 — Contiriued. 



Frodnoti. 


<o 
o 

0 

. 

1 


f-t 


03 

M . 

ee o 
t-i 


M d 
S3 


§ 

1 
3 

o 
H 


HI6SISBIPPI. 


24, 926, 400 
417, 600 
662, 360 
316,000 
27, 200 
382, 230, 000 


16 

7.2 
11.6 
79 

1. 72 
186 


1, 557, 900 
58, 000 
57, 100 
4, 000 
15, 814 

2, 055, 000 


$0 62 
1 36 
61 
87 

14 83 
10 


$15,454,368 
567, 936 
404, 040 
274, 920 
403, 376 
38, 223, 000 


Potatoes do 






3, 747, 814 




55,327,640 


LOUISIANA. 








12, 592, 500 
14, 000 
2C7, 044, 000 
211, 740, 000 


15 
14 
202 
1,440 


839, 500 
1, 000 
1, 322, 000 
147, 059 


76 
67 
10 

07.3 


9, 570, 300 
9,380 
26, 704,400 
15, 457, 020 






2, 309, 559 




51, 741, 100 


TBXA8. 

Cotton pounds. - 

Total ..- • 








29, 198, 000 
3, 454, 200 

32,400 
3, 9G2, 500 
310, 200 
131, 000 
238, 625, 000 


13 
7.0 

12 
25 
47 
1. 08 
175 


2, 246, 000 
454, 500 
2, 700 
158, m 
G, 600 
121, 296 
1, 935, 000 


1 03 
1 15 
1 00 

62 
1 29 
11 64 

10 


30, 073, 940 
3, 972, 330 
32,400 
2,456,750 
400, 158 
1, 524, 840 
33, 862, 500 






4, 924, 596 




72, 322, 918 


ABKANBAB. 








221, 432, €00 
1, 3S4^ 000 
42, 900 
1, 603, 120 
69G, 600 
21, 800 
323, 812, 500 


24 
8 
11 

23.2 

86 

1.35 
275 


934, 700 
173, 000 
3, «00 
69, 100 
8, 100 
16, 148 
1, 177, 500 


58 
1 07 
91 
46 
93 
14 10 
10 


13, Oil, 024 
1, 480, 880 
39, 039 
737, 435 
647, 838 
807, 380 
32, 381, 250 




Coiton ■«■■■ ..pounds.. 








2, 382, 448 




48, 604, 846 


TENNESSEE. 


11, 852, 800 
318, 000 
4, 980, 000 
7G, 500 
1, 925, 000 
44, 160, 000 
164, 200 
204, 457, 200 


25 
• 8 
10 
18 
17 
125 
800 

1.19 
268 


2 035 900 
1, m, (500 
31, 800 
277, 000 
4, 500 
15, 400 
55, 200 
137, 983 
762, 900 


37 
1 09 
71 
35 
72 
52 
05 
12 60 
10 


18, 832, 075 
I2I 919| 552 
225, 780 
1, 745, 100 
55, 080 

1, 001, COO 

2, 208, 000 
2, 068, 920 

20, 445, 720 










4, S02, 2B3 




59, 501, 227 


WEST VIBGINIA. 








11, 302, 600 
4, 351, 100 
J4/, <50U 
2, 841, 020 
33, 000 
98, 700 
902, SOO 
1, 875, 300 
232, 000 


31 
13 

10. 2 
22. 3 
10 
21 
74 
658 

.97 


304, 600 
334, 700 
24 SCO 
127*, 400 

3, 300 

4, 700 
12, 200 

2, 850 
239, 175 


46 
1 08 
61 
32 
80 
61 
46 
03 
11 26 


5, 199, 196 
4, 699, 188 
151 195 
DOO] 126 
20, 400 
60,207 
415, 288 
112, 518 
2,612, 320 








1, 113, 225 




14,185,438 


KENTUCKY. 


64, 736, 000 
7,681,800 
1, 002, 020 
4, 687, 200 
338; 800 
1, 815, 000 
126, 880, 000 
262, 600 


32 
14 
13.4 
10. 8 
28 
66 
793 
1. 18 


2, 023, 000 
548, 700 
74, 800 
279, 000 
12, 100 
27, 500 
160. 000 
222, 542 


37 
1 08 
73 
36 
81 
51 
05 
12 36 


23, 952, 320 
8, 296, 344 
731, 694 
1, 687. 392 
274,428 
925, 650 
6,344.000 
3,245,730 








3, 347, 642 




45.457.564 
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TahU showing the product of each princixml cropj 4'c., for 1879— Continued. 



FrodnctB. 



OHIO. 

Indian com bnshela 

"Wheat do.. 

Bye do.. 

Oata .....do.., 

Barley do.. 

Buckwheat ^ do.. 

Potatoes do.., 

Tobacco pounds 

Hay tons. 



Total., 



MICHIGAH. 

Indian com bnshels 

Wheat do... 

Rye « do... 

Oats , do... 

Barley do... 

Buck-wheat do... 

Potatoes „ do... 

Hay tons... 



Total.. 



INDIAI7A. 

Indian com. bnshels . 

Wheat do... 

Rye „...do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



Total. 



ILUNOfS. 

Indian com bushels. 

Whbat do... 

Rye do... 

Oats t do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay « , tons. 



Total.. 



YTIBCONSIN. 

Indian com bushels . 

Wheat do... 

Rye do... 

Oata , do... 

Barley ;..do... 

Buckwheat . .do. . . 

Potatoes ..-.do. 

Tobacco...... pound.s. 

Hay tons. 



Total., 



MINNESOTA. 

Indian com busTiels. 

Wheat do . 

do... 

Oata do... 

Barley do... 

BuckwJieat do... 

Potatoes do"!! 

Hay '.".tons! 



Total.. 



10r>, 68G,000 
30, 5dV, 750 
1, 240, 160 
25, 716, 990 

1, 270, 500 
305, 900 

10, 822, tfOO 
14, 001, 000 

2, 456, 000 



30, 913, 500 
23, 773, 120 

218, 400 
12, 800 
l,a2],8C0 

595, 200 
10, 994, 900 

808, 800 



35 
19.5 
18.4 
29.9 
3.3 
19 
87 
671 
1. 17 



134, 920, 500 
43,7X19,. 960 
504' 000 
14, 02H, 310 
550, 800 
160, 000 
4, 080, 000 
6, 636, 000 
1, 411, 200 



312, 221, 000 
44, 890, 830 
4. O'iO, 000 
47, G70, 400 
575, 000 
147, 900 
12, 7.5], 200 
4, 550, 000 
2, 648, 500 



37 

19.2 
13 

32.2 
26 
16 
113 
1. 22 



33 
20.3 
17.5 
28.3 
27 
20 
68 
840 
1. 21 



r 



3, 019, 600 
1, 87G, 500 
67, 400 
860, 100 
38, 500 
IG, ICO 
124, 4U0 
21, 000 
2, 099, 145 



8, 122, 745 



835,500 
1, 498, 600 
16, 800 

394, 000 
39, 300 
37, 200 
97, 300 

662, 951 



3, 581, 651 



4, 088, 500 
2, 153, 200 
28, 800 
495, 700 
20, 400 
8,000 
60, 000 
7, 900 
1, 166, 281 



Jo- 
u o 



$0 39 
1 20 
CO 
30 
76 
75 
43 
06 

10 65 



45 
1 17 
64 

35 
71 
63 

N. 

12 56 



34 
1 17 
71 
28 
78 
70 
41 
05 
9 84 



35 
18.7 
18 
33 
23 
17 
88 
650 
1. 21 



29, 912, 600 

20, 565, 720 
2, 808, 000 
31, GO?, 200 

4, 320, 000 
o'JO, 200 

13, 555, 800 

5, 474, 900 
1, 227, COO 



15, 715, 000 
31, 886, 520 
176, 000 
17, 130, 000 
2, 549, 100 
12G, 000 
5, C50, 800 
1,609,900 



.6 



39 
1 

15 
39 
27 
17 
102 
, 033 
1. 44 



35 
12.3 
22 
35 
29 
20 
133 
1. 57 



8, 028, 781 



8, 920, 600 
2, 400, 900 
^25, 000 
1, 489, 700 
25, 000 
8, 700 
144, 900 
7, 000 
2, 188, 843 



15, 410, 643 



1, 023, 400 
1, 632, 200 
187, 200 
888, 800 
IGO, 000 
30, 600 
132, 900 
5, 300 
852, 500 



4, 912, 900 



449, 000 
2, 592, 400 
8, 000 
489, 600 
87, 900 
6,300 
36, 600 
1, 025, 414 

4, 695, 214 



31 
1 07 
61 
27 
59 
76 
50 
06 
9 39 



39 
1 04 

63 
30 
61 
70 
33 
12 
8 58 



27 
94 
49 
23 
43 
62 
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TaliJc filtowiug ihe i^Gduci of eacli 2:>nywli}al crop, (Jr., for 1879-^-Co]j tinned. 



rro«.iucts. 


g« 

It: 0 


M 

CD 

ek 

<o u 
tjDca 

?3 
0 
P- 
<J 




1 -3 

« ^ 

> 


n 


IOWA. 


185, 189, 200 
32, 786, 880 
365, 040 
37, 256, 400 
4, 290, 000 
144, 000 
9, 090, 200 
3, 564, 000 


38 
10.2 
15. 6 
36 
22 
18 
86 
1. 54 


4, 873, 400 
3, 214, 400 
23, 400 

1, 034, 900 
195, 000 

8, 000 
105, 700 

2, 314, 286 


$0 24 

51 

45 
GO 
32 
4 54 


- 

$44, d4 '5,403 
oO, 1 03, 9D0 
1S7, 122 
a, 5G8, 972 

1, o.:io, 500 

99, 360 

2, DOS, 864 
16, 180, 560 






11, 769, 086 




104, 494, 716 


MISSOUKI. 

"Wheat do — 








141, 939, 400 
26, 801, 600 
804, 100 
15, 429, 1'20 
56, 000 
6y 897, 800 
15, 050, 100 
1, 053, 000 


37 1 

14 

17 

24.6 
20 
91 
663 
1. 06 


3, 836, 200 
1, 914, 400 
47, 300 
627, 200 
2, 800 
75, 800 
22, 700 
993, 396 


25 
1 01 
Gl 
26 
63 
48 
05 
9 43 


35, 484, 850 
27, 069, 616 
490, 501 
4, Oil, 571 
35, 280 
8, 310, 944 
752, 505 
9, 929, 790 










7, 519, 796 




81, 085, 057 


KANSAS. 

Wheat do 








89,720, 400 

18, 080, 500 
2, 220, 000 
12, 015, 000 
675, 000 
69, 700 
4, 184, 000 
1,499, 400 


33 

11 
20 
25 
15 
17 
80 
1. 67 


2, 718, 800 
1, 644, 500 
111, 000 
480, GOO 
45, 000 
4, 100 
52, 300 
897, 844 


27 

89 
51 
26 
43 
91 
79 
4 01 


24, 224, 508 
16, 0S9, 655 
1, 132, 200 
3, 123, 900 
290, 250 
63, 427 
3, 305, 360 
6, 012, 594 


Potatoes ...... -••do 






5, 954, 144 




54, 251, 894 


HEBRABKA. 

Wheat do 

Buckwheat do 








62, 459, 400 

13, 043, 590 
1, 192, 280 
6, 160. 000 
1, 600. 000 
47, 500 
1, 215, 000 
620, 400 


41 

11.3 

10.4 

32 

20 

25 

81 

1. 83 


1, 523, 400 
1, 154, 300 
72, 700 
192, 500 
80, 000 
1, 900 
15, 000 
339. 016 


21 
84 

41 

23 

^ G3 

36 
3 23 


13,116,474 
10, 956, 616 
488, 835 

1, 410, 800 
50^, 000 

32, 300 
437, 400 

2, 003, 892 






3,378, 816" 




29, 044, 317 


CALIFOBNIA. 
Wheat do 

Barley do 

Potatoes do 








2, 814, 000 
35, 000, 000 
230, 100 

5, 072, 100 
14, 503, 500 

4, 247, 900 

1, 232, 900 


28 
14 

17.7 

32 
23 
107 
1. 63 


100, 500 
2, 500, 000 

13, 000 
153, 700 
630, 500 

39, 700 
750, 380 


79 
1 23 
1 17 

67 

56 
G5 
9 93 


2, 223, C60 
43, 0.^0, 000 

2o;;, 217 

3, 398, 307 
8, 120, 840 
2, 761, 135 

12. 242, 697 






4, 193, 780 




72, 065, 256 


OIIEGON. 

Tv heat ■ ......................... do .... 








142, 400 
8 188, ^;oo 
241200 

2, 916, 000 
480. 000 
885, 600 
18G, 200 


32 
IG 

22 

33 

no 

123 
2. 10 


4, 450 
■ 511, SOO 

1! 100 
81, 000 
IG, 000 

7, 200 
88, 607 


83 
98 
1 00 
44 
C4 
42 
10 80 


132,433 

6,02:* 024 
24, 200 

1, 2&:i, 040 
307, 200 
371, P52 

2, 010, GOO 






710. 217 




12, 154, SC3 


rnVADA, COLORADO, AND TERRITORIES. 

Oats . ...a. .......... ........... ■ do .... 


2, 751,000 
IG, 90i), 000 
1, 815, 000 
1, 200, 000 
2,253,600 
320,000 
31, 575, 000 


SO 

13 

25 
120 
866 

1.28 
250 


91, 700 
1,300, 000 
72, 600 
30, 500 
2, GOO 
250. 000 
126, 300 


90 
1 06 
G<} 
92 
7- 
12 50 
9.5 


2, 475, 900 
17, 914, 000 
3, 197, 900 
1, 35?), 200 
1;:;7,G12 
4, 000, COO 
2, 999, 625 










1, 853, 700 




29. 904, 237 











Summary for each State, showing the product, the area, and the/alue of each crop for 1879, 



Maino , 

KewHarapshire., 

Vermont 

Massachusetts . . . 

Ehode Island 

Connecticut 

STbw York . ...... 

Kew J crsey 

Pennsylvania 

Delaware 

Marjrland 

Virpinia 

North Carolina . . . 
South Carolina . . . 

Georgia 

rioritla 

Alabama . 



Mississippi 

Louis j ana 

Texas 

Arkansas 

Tenncaseo 

West Virginia . 

Kentucky 

Ohio 

Michigan 

Indiana 



Blinoia . 

Wiscor.sin 

Minnesora, 

Iowa 

Missouri 

Kangaa 

Nebraska 

California , 

Cregon 

Nevada, Colorado, and the Territories. 



Bushels. 



1, 587, 000 
I, 859, 000 
?, 037, 600 
I, 386, 000 
268, 800 
, 218, 500 
, 704, 000 
, 960, 200 
, 506, 000 
800, 000 
721,010 

a')?, 000 

078, 500 
702, OGO 
027, 400 
9i5, 050 
40a, 300 
920, 4G0 
592, 500 
, ] 98, 000 
, 432, 800 
897, 500 
302, GOO 
736, 000 
086, OUO 
913, 500 
920, 500 
22 J, 000 
912, COO 
715, 000 
189, 200 
939, 400 
720, 400 
459, 400 
814, U( 0 
142,400 ! 
751, GOO 



Acres. 



Value. 



52, 900 

57, 200 
58, 600 
38, 500 
8,400 
76, 500 
668, 000 
203, 800 
1, 271, GOO 
180 000 
448, 400 
1, 050, 400 
1, 711, 900 

1, 2f]3, GOO 

2, 218, 000 
22S, 900 

1, 954, 100 

1, 557, 900 
839, 500 

2, 240, 000 
934, 700 

2, 035, 900 
304, COO 

2, 023, 000 

3, 019, 600 
835, 500 

4, 088, 500 
8, 920, GOO 

1, 023, 400 
441), 000 

4, 873, 400 
3, 830, 200 

2, 718, 800 
1, 523, 400 

100, 500 
4,450 
01, 700 



Total 1,547,901,75*0 i 

- ^ I L 



53, 0b5, 450 



$1, 206, 120 
1, 450, 020 
1, 487, 448 
1, 081, 080 
201, 600 

1, 641, 690 

13, 849, 440 
5, 202, 136 

24, 033, 240 

2, 673, 000 
7, 13 i, 941 

0, 779, 224 

14, 893, 530 
7, 270, 500 

14, 439, 180 

1, 575, 976 
16, 76G, 178 
15, 454, 368 

9, 570, 300 
30, 073, 9 10 
13, Oil, 024 
18, 832, 075 

5, 199, 198 

23, 052, 320 
41, 217, 540 
13, 911, 075 
45, 872, 970 
96, 788, 510 

15, 505, 914 
4, 213, 050 

44, 445, 408 
35, 484. 850 

24, 224, 508 
13. 116, 474 

2, 223, 060 
132, 432 

2, 475, 900 



Bushels. 



580, 486, 217 



488, 000 
159, 120 
494, 000 
15, 300 



39, 600 
10, 746, 000 
1, 783, 500 
22, 307, 400 
1, 012, 700 
6, 999, 840 
8, 851, 320 
3, 223, 500 
1, 140, 720 
3, 617, 100 



1, 502, 760 
417, COO 

"" 3,' 454,' 200 
1, 3S4, 000 
11, 852, 800 
4, 351, 100 
7, GBl, 800 
36, 591, 750 
28, 773, 120 

43, 709, 960 

44, 896, 830 
20, 565, 720 
31, 886, 520 
32, 786, 880 
26, 801, 600 
18, 089, 500 
13, 043, 590 
35, 000, 000 

8, 188, 800 
16, 900, 000 



448, 756, 630 



Acres. 



30, 500 
13, 600 

32, 500 
850 



2, 200 
716, 400 
145, 000 
1, 458, 000 
77, 900 
480, 100 
962, 100 
460, 500 
135, 800 
401. 900 



178, 900 
58, 000 

""454,566 
173, 000 

1, 481, 600 
334, 700 
548, 700 

1, 876, 500 

1, 498, 600 

2. 153, 200 

2, 400, 900 

1, 632, 200 

2, 592, 400 

3, 214, 400 
1, 914, 400 

1, 644, 500 

1. 154, ^00 

2, 500, 000 
511, 800 

1, 300, 000 



32, 545, 950 



Value. 



$702, 720 
238, 680 
680, 660 
22, 950 



59, 400 
15, 044, 400 
2, 461, 230 
29, 445, 768 
1, 397, 526 
9, 939, 773 
11, 241, 176 
4, 120, 080 
1, 790, 930 
4, 557, 546 



1, 983, 643 
567, 936 

"3,' 972,' 336" 
1, 480, 880 
12, 919, 552 
4, 699, 188 
8, 296, 344 
43, 910, 100 
33, 664, 550 
51, 140, 653 
48, 039, 608 
21, 388, 349 
29, 973, 329 
30, 163, 930 
27, 069, 616 
16, 099, 655 
10, 956, 616 
43, 050, 000 
8, 025, 024 
17, 914, 000 



497, 030, 142 



Bushels. 



46, 800 

36, 000 

55, 200 
354, 900 

22, 750 
484, 800 
2, 770, 300 
365, 750 
2, 973, 600 

17, 000 
243, 600 
430, 200 
324, 800 

38, 000 



Acres. 



32, 4.J8 
42, 900 
318, 009 
247, 8G0 
1, 002, 320 

1, 240, IGO 
218, 400 
504, OCO 

4, 050, 000 

2, 808, 000 
176, 000 
365, 040 
804, 100 

2, 220, 000 
1, 192, 280 
230, 100 
24, 200 



23, 639, 460l 



2, 600 

3, 000 

4, 600 
27, 300 

1, 750 
30, 300 
213, 100 
38, 500 
247, 800 

1,000 
20, 300 
47, 800 
40, 600 

7, 600 



2, 700 

3. 000 
31; 800 
24, 300 
74, 800 
G7, 400 
16, 800 
28, 800 

225, 000 
187, 200 
8. 000 
23, 400 
47, 300 
111, 000 
72, 700 
13, 000 
1, 100 



1, 625, 450 



Value. 



?t4, 023 

13. COS 
305, 214 

19, 337 -"" ^ 
426, 624 
2, 077, 725 
288, 942 
2,022,048 :, 

11,050- 
Vn, 830 
271, 02-3 
259,840 ' 

40, 300 



225, 7 SO 

ri,io5 ■ 

855, 710 a 

1 39, 776 

b57. 840 
2, 470, 500 
l,7t5i), 1)40 
80, 240 

197, 122 

400, 501 
I,K!2, ^00 

2i-?9; 217 
24, 200 



15, 507, 431 



Summary for each State, ihotcing the product, the area, and the value of cacJi crop for 1879— Continued, 
1 



Maine ^. 

Ne-svHampaMre.. 

Vermont , 

Maasachnsotts ... 

Rhode Island 

Connecticut , 

New York • 

Kew Jersey 

Pennsylvania. 

Delaware , 

Kar^Iand 

Virgiaia... 

North Carolina . . . 
Sorth Carolina 

^ecrgia 

Florida 

Mabama 

Mississippi 

^lOnisiaua 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 



Micliigan.. 

Indiana 

niiiio-s.-.. 

Wisconsin. 
Minp.cr,oti. 



Misscari - 

Kansas : , 

Nebraska , 

California , 

Oregon , 

Colorado, Nevacra, and the Tcrritoriea . 



Total 303,701,320 



Bushels. 



3, 
1, 
4. 
2; 
4, 
25, 
12, 
14, 
i7, 
34, 
17, 
37. 
15, 
12, 
G, 
5, 
2, 
1, 



087, 000 

225, 000 
818, 100 
508,400' 

72, 000 
972, 900 
928, 000 
21CJW0 
531P00 
309, 600 
G38, GOO 
878, 800 
270, 400 
320, 000 
7-17, 000 
180, SCO 
675, 800 
GG2, 3G0 

14, 000 
0112, 500 
COS, 120 
98G, 000 
841, 020 
687, 200 
716, 090 
6SC, 600 
028, 310 
070, 400 
663, 200 
133, 000 
2or>: 400 
420,120 
0 1.5, OQO 
.160, COO 
C72, 100 
916, 000 
815, 000 



Acres. 

0 M ■ 



102, 000 
35, 000 

115, 700 
16, 400 

3. 000 
42, 300 
1, 238, 000 
1G3, OUO 
1, 049, 400 
IG, 800 
158, 200 
489, 900 
260, 900 
88, 000 
449, SOO 
11, 300 

157, 400 
57, 100 

1, 000 

158, £00 
6[i, 100 

277, COO 
127, 400 
279, COO 

' 8G0, 100 
304, 000 
495, 700 

1, 4o9, 700 
888, 800 
489, 600 

1, 034, 900 
627, 200 
480, 600 
192, 500 
153, 700 
81, 000 
72, 600 



12, 683, 500 



Value. 



$1, 327, 410 
588, 000 

1, 527. 240 
254, 200 

31, 680 
418, 347 
15, 971, 200 

2, 0S6, 400 

11, 711, 304 
129, 3G0 

1, 455, 440 

2, 233, 944 
1, 921, 680 

897, 600 

3, 845, 790 
I.jO, 0G4 

1, 739, 270 
404, 040 

9,380 

2, 456, 750 
737, 435 

1, 745, 100 
909, 126 
1, 687, 392 
7, 715, 097 

4, 440, 380 

3, 927, 927 

12, 871, 008 
10, 398, 960 

3, 941, 280 
8, 568. 972 

4, 011; 571 
3, 123, 900 
1, 416, 600 
3, 393, 307 
1,-283, 040 
1, 197, 900 



120, 533, 294 



Bushels. 



937, 500 
102, 900 
132, 600 
51, 450 
8, 550 
26, 400 
6, 200, 000 



C18, 209 



33, 000 
338, 800 
1, 270, 500 

1, 021, 800 
650, 800 
575, 000 

4, 320, 000 

2, 549, 100 
4, 290. 000 



675, 000 
1, 600, 000 
14, 501, 500 
480, 000 



40, 283, 100 



Acres. 



37, 500 
4, 900 
5, 100 
2, 450 
450 
1,200 
2-18, 000 



28, 100 



3, 300 
12, 100 

38, 500 

39, 300 
20, 400 
25, 000 

160, GOO 
87, 900 
195. 000 



45,000 
80, 000 
630, 500 
16, ceo 



1, 630, 700 



Value. 



$750, 000 
80, 262 
107, 406 
41, 160 
7, 695 
• 17, 952 
4, 464, 000 



513, 106 



26, 400 
274, 428 
965, 580 
725, 478 
429, 624 
339i 250 
2, 635, 200 
1, 096, 113 
1. 930, 500 



290, 250 
593. 000 
3, 120, 840 
307, 200 



23, 714, 444 



BUCnWHEAT. 



Bushels. 



540, 000 
116, 600 
414, 000 
40, 800 



117, 600 
5, 152, 000 

529, 206 
3, 740, COO 



90, 000 
53, 200 



7G, 500 
98, 700 



305, 900 
595, 200 
160, 000 
147, 900 
520, 200 
126, 000 
144, 000 
56, 000 
69, 700 
47, 500 



Acres. 



18, 000 
5, 300 

18, 000 
3, 400 



8,400 
257, 600 
18, 900 
170, 000 



4, 500 
2, 900 



4, 500 
4, 700 



16, 100 
37, 200 
8, 000 
8, 700 
30, 600 
6, 300 
8, COO 
2, 800 
4,100 
1, 900 



13, 140, 000 



639, SCO 



Value. 



$318, 600 
76, 950 
240, 120 
2,6, 928 
..,.\--.. 



2, 782, OSO 
365, 148 
2, 244, 000 



63, 900 
32, 3G4 



55, 080 
60, 207 



223, 425 
374, 973 
112, 000 
112, 404 
dU, 140 
78, 120 
90, 350 
35, 2S0 
63, 427 
32, 300 



7, 856, ISl 



Summary for each State sTiotcing the product^ the area, and the value of each crop for 1879 — Continued. 



6TATES. . 


POTATOES. 


TOBACCO. 


HAY. 


COTTON. 


Bushels. 


Acres. 


Value. 


Pounds. 


Acres. 


Value. 


Tons. 

[) w . 


Acres. 

V] . 


Value. 


Pounds. 


Acrcfj, 


Value. 


£Ifiind • - - • 


6, 993, 000 
4, 141, 200 
5, 147, 500 
4, 243, 200 
790, 000 
3, 087, 000 
38, 407, 200 
5, 170, 900 

1 1 , oil), ouo 

365, 200 
1, 532, 200 

I, oUU 

1, 104, 000 
103, 200 
320, 000 


51, 800 
35, 700 
35, 500 
40, 800 
7, 900 
31, 500 
369, 300 
58, 100 

4, 400 
16, 300 
18, 200 
12, 000 

1,200 

5, 000 


$2, 937, 060 

1, 987, 776 

2, 059, OCO 

2, 376, 192 
469, 800 

1, 636, 110 
13, 826, 592 

3, 050, 831 

D, i~u, KJoa 

219, 120 
919. 320 
703 248 
695^ 520 
101,136 
355, 200 








1, 247, 400 
630, 600 

1, 271, 000 
928, 700 
113, 700 
927, 500 

6, 150, 000 
601, 100 

Q Ana onn 
Of 4uy, juu 

34, 600 
203, ICO 

01Q nnn 
^1!^, UUU 

118, 400 
25, 200 

35, 000 


1, 094, 211 
612, 233 

1, 145, 045 
595, 321 
71, 962 
602, 500 

5, 306, 897 
528, 880 

2, 544, 179 

32, 037 
169, 250 
184, 790 
85, 180 
20, 160 
22, 436 


$11, 501, 028 
5, 946, 558 
10, 371, 360 
14, 859, 200 

1, 989,750 
9, 043, 125 

60, 267, 240 
8, 495, 135 

4J, UlU, 4Hu 

501, 700 

2, 944, 950 

J, /ZO, > OU 

1, 328, 448 
157, 500 
510, 650 








New TT;Tmpsh irp .......... 






























4, 350, 000 


2, 900 


$478, 500 








HIiGclo Islaud 








CoDDPcticvt " .. 


9, 660, 000 
2, 432, 750 


6, 900 
1, 850 


1, 159, 200 

Orti f\on 
















Now Jersey • • . . . 










OQ fti 7 7nn 


..U, dOU 


J, obo, oui] 








Dcliiwflrp 








(irylnnd .......•....>.... 


Oft eoj Oitit 

oo, O.J'*, ^uy 

11 flon A(\n 
11, oyo, 4UU 


40, 800 
113, 400 
91 Ann 

6l, 4UU 


1 001 OOrt 

1, ^vi, o>U 

4, liZD, JIU 








North C&rc'linn ........... 

Soii*"!! C''TOiill£i 


97, 640, 400 
135, 077, 800 
248, 352, 000 

16, 968, 000 
321, 759, OUO 
O'ln nnn 


625, 900 
944, 600 
1, 591^ 000 
IGl, 600 
1, 892, 700 
0 nr..^ .inn 


$10, 740, Ui 
14, 558 
24. 835, 2C0 
1, 696, HQO 

on, tiJ, UUU 

no '7nA Ann 

/by tV'l, 4l'll 

•Jo, o'j*^, oUU 
33, 381, 250 
20, 145, 720 




















450, 800 
310, 000 


4, COO 
4, 000 


450, 800 
274, 920 








34, 90.1 
27, 200 


22, 220 
15, 814 


473, 244 
403, 376 










liOuisi^udi . 








cr,?' nil' nnn 1 i .^09' onn 


Texas 


310, 200 
690, 609 
1, 925, 000 
902, 800 
1, 815, 000 
10, 822, 800 
10, 994, 900 

4, 080, 000 

12, 751, 200 

13, 555, 800 

5, 050, 30-0 
9, 090, 200 

6, «97, 800 
4, 184, 000 
1 91 finn 

4, 247, 900 
885, 600 

1, 260, 000 


6, 600 
8, 100 
15, 400 
12. 200 
27, 500 
124, 400 
97, 300 
QO, 000 
144, SOO 
' 132,900 
36, 600 
105, 700 
76, 800 
52, 300 
15 000 
39i 700 
7r200 

10, 500 


400, 158 
647, 838 
1, 001, 000 
415, 288 
925, 650 
4, 653, 804 
4, 507, 909 
1, 672, 800 
6, 375, 600 
4, 473, 414 

1, 202, 700 

2, 908, 864 

3, 310, 944 
3, 305, 360 

to If 'iVU 

2, 761, 135 
371, 952 

1, 159, 200 








131, 000 
21, 800 
164, 200 
232, 000 
262, 600 
2, 456, 000 
808, 800 

1, 411, 200 

2, 048, 500 
1, 227, 600 
1, 609, 900 

3, 564, 000 
1, 053, 000 
1, 499, 400 

ftofi Ann 
yiZU, 4UU 

1, 232, 900 
186, 200 

320, 000 


121, 296 
16, 148 
137, 983 
239. 175 
222, 542 
2, 099,145 
633, 951 
1, 166, 281 
2, 18S, 843 
852, 500 

1, 025, 414 

2, 314, 280 
993, 396 
897, 844 
339, 016 
756, 380 

88, 667 

250, COO 


1, 524, 840 
307, 380 

2, 068, 920 
2, 612, 320 

' 3, 245, 736 
26, 156, 400 
10, 158, 528 
13, 886, 208 
24, 8G9, 415 
10, 532, 808 
7, 630, 926 
16, 180, 560 
9, 929, 790 
6, 012, 594 

^, UUo, OJ^ 

12, 242, 897 
2, 010, 960 

4, 000, 000 


338, 625, 000 
323, 812, 500 
204, 457, 200 


1, 000 
1,177, 500 
702, SOO 


Orleans -IS 








Tcnnessco 

West Vir^'inia 


44, ieo, 000 
1, o/o, oOU 
idi), COU, \)W 

14, 091, 000 


55, 200 
2, 850 

1D(', UUU 

21, 000 


2, 208, OOO 
112, 518 
0, o44, UUU 

845, 460 


Kentucky 








Ohio 
















India. 1)3' 


fi COR rtnn 
0, DOD, UUU 

4, 001;, UUU 
E ATA onrt 
0, 4/4, UUU 


7, 900 
7, 000 
5, 300 


Q01 OArt 

Oiil, cUU 
iS / J, UUU 
OOO, yOiS 








XlliuGis 








TV^isconsin 








Minnesota 




















iTissoiiri 


15, 050, 100 


22, 700 


752, 505 


























































Colorado jJ^evada and tho 
Total 


*2, 251, 600 


2, 600 


157, 612 


131,575,000 


126, 300 


2, 99D, 625 


181, 526,400 


1, 836, 800 


79, 153, 673 


391, 278, 350 


492, 100 


22, 727, 524 


35, 403, 000 


27, 484, 991 


330, 804, 494 


12, 367, 540, 900 


12, 595, 500 


242, 140, 987 



*This amoTint includes an aggregate estimate of the tobacco cron of States left blank in the column abOTO. 

1 9,261,202 bales of 450 pounds each. 



t Produced chiefly in Indian Territory. 



00 



TalU thiwing the average ykldper^acre and the price per hushel, pownd, or ton of farm products for the year 1879. 



Maine 

Kew Hftmpshire . 

▼ermon^ 

Kaasacibusetts . . . 

Khode Island 

Connecticut. 

Kew York 

New Jersey 

Pennsylvania.... 

Delaware , 

Maryland........ 

Virginia 

Korth Carolina . . 
South Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Loniaiana 

Texas J 

Arkansas 

Tenuesseo 

"West Virginia . . . 

Kentucky 

Ohio 

Michigan : . 

Indiana 



Illinois . 

"Wisconsin , 

Minnesota 

Iowa 

Missouri 

Kansas : 

Nebraska 

California 

Oregon 

Nevada, Colorado, amd the Territories . 



30.0 
32.5 
36.0 
36.0 
32.0 
29.0 
33.0 
34.0 
35. 0 
27.0 
30^6 
19.0 
15.0 
7,5 
9.3 
8.5 
13.0 
16.0 
15.0 
13.0 
24.0 
25.0 
31.0 
32.0 
35.0 
37.0 
33.0 
35. 0 
39. 0 
35.0 
38.0 
37.0 
33.0 
41.0 
28.0 
32.0 
30.0 



0 



10 76 
78 
73 
78 
75 
74 
61 
58 
54 
55 
52 
49 
58 
75 
70 
81 
66 
62 
76 

1 03 
58 
37 
46 
37 
30 
45 
34 
31 
39 
27 
24 
25 
27 
21 
79 
93 
90 



16.0 
11.7 
15.2 
18.0 



$1 44 
1 50 
1 39 
1 50 



18.0 
15.0 
12.3 
15.3 
13.0 
14.4 
9.2 
7.0 
8.4 
9.0 



8.4 
7.2 



7.6 
8.0 
8.0 
13.0 
14.0 
19.5 
19.2 
20.3 
18.7 
12.6 
12.3 
10.2 
14.0 
11.0 
11.3 
14.0 
18.0 
13.0 



P 



1 50 
1 40 



38 
32 
1 38 
1 42 
1 27 
1 28 
1 57 
1 26 



1 32 
1 36 



1 15 
1 07 
1 09 
1 08 
1 08 
1 20 
1 17 
1 17 
1 07 
1 04 
94 
92 
1 01 
89 
84 
1 23 
98 
1 06 



18.0 
12.0 
12.0 
13.0 
13.0 
16.0 
13.0 
9.5 
12.0 
17.0 
12.0 
9.0 
8.0 
5.0 



$0 96 
96 
79 
86 
85 
88 
75 
79 
68 
65 
80 
63 
80 
1 22 



12.0 
11.0 
10.0 
10.2 
13.4 
18.4 
13.0 
17.5 
18.0 
15.0 
22.0 
15.6 
17.0 
20.0 
16.4 
17.7 
22.0 



P4 



1 00 
91 
71 
61 
73 
69 
64 
71 
61 
63 
49 
54 
61 
51 
41 
1 17 
1 00 



30.0 
35.0 
33.0 
31.0 
24.0 
23.0 
31.0 
32.0 
31.0 
22.0 
23.0 
12.0 
16.0 
15.0 
15.0 
16.0 
17.0 
11.6 
14.0 
25.0 
23.2 
18.0 
22.3 
16.8 
29.9 
32.2 
28.3 
32.0 
39.0 
35.0 
36.0 
24.6 
25.0 
32.0 
33.0 
36.0 
25.0 



$0 43 
48 
40 
50 
44 
43 
40 
40 
36 
35 
40 
38 
45 
68 
57 
83 
65 
61 
67 
62 
46 
35 
32 
36 
30 
35 
28 
27 
30 
23 
23 
26 
26 
23 
67 
44 



BUCKWHEAT. 



25.0 
21.0 
26.0 
21.0 
19.0 
22.0 
25.0 



$0 80 
78 
81 

80 
90 
68 
72 



22.0 



10.0 
28.0 
33.0 
26.0 
27.0 
23.0 
27.0 
29.0 
22.0 



15.0 
20.0 
23.0 
30.0 



83 



64 



30.0 
22.0 
23.0 
12.0 



$0 59 
66 
58 
66 



14.0 
20.0 
28.0 
22.0 



20.0 
18.0 



17.0 
21.0 



19.0 
16.0 
20.0 
17.0 
17.0 
20.0 
18.0 
20.0 
17.0 
25.0 



P 



71 



135 
116 
145 
104 
100 

98 
104 

89 
104 



$0 42 
48 
40 
56 
62 
53 
36 
59 
37 
60 
60 
56 
63 
98 
1 11 



47 
86 
125 
74 
66 
87 
113 
68 
88 
102 
138 
88 
91 
80 
81 
107 
123 
120 



P 



1, 500 



1, 400 
1, 315 



1, 459 



1 00 
87 



1 29 
93 
52 
46 
51 
43 
41 
41 
50 
33 
25 
32 
43 
79 
36 
65 
42 
92 



633 
763 
556 



800 
653 
793 
671 



840 
650 
1, 033 



663 



1. 14 
1. 03 
1. 11 
1. 56 
1. 58 
1. 40 
1. 16 
1.25 
1.34 
1. 08 
1.20 
1. 19 
1. 39 
1.25 
1. 56 



$9 22 
9 43 

8 16 

16 00 

17 50 

9 75 
9 79 

12 85 
32 88 
14 50 
14 50 
12 40 
11 22 
6 25 
14 59 



1.57 
1. 72 



l.GS 
1.35 
1. 19 
97 
1.18 
1.17 
1. 22 
1. 21 
1. 21 
1. 44 
1. 57 
1. 54 
1. 06 
1. 67 
1. 83 
1. 63 
2. 10 
1. 28 



13 56 

14 83 



11 64 
14 10 

12 60 

11 26 

12 36 
10 65 
12 56 

9 84 
9 39 

8 58 
4 74 
4 54 

9 43 
4 01 
3 23 
9 93 

10 80 
12 50 



156 


$0 11 


143 


11 


15^ 


10 


105 


10 


170 


11 


183 


10 


202 


10 


175 


10 


275 


10 


268 


IL) 



250 



9.5 
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TaMe sJioiving ihe average cash ralue per acre of farm producU for the year 1879. 



States. 



Maine 

New Hainpshire 

Vermont 

Massachuaetts 

Rhode Island 

Connecticut 

New York 

New Jersey , 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama............ 

Mississippi ......... 

Iiouisiana 

Texas • 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska • ..... 

California 

Oregon 

Nevada, Colorado, 
and the Territories. 



o 
O 



<P— ' 


80 


$23 04 


$17 


28 


25 


35 


17 55 


11 


52 


26 


28 


21 13 


9 


48 


28 


08 


27 00 


11 


18 


24 


00 




11 


05 


21 


46 


27 00 


14 


08 


20 


13 


21 00 


9 


75 


19 


72 


16 97 


7 


50 


18 


90 


20 20 


8 


16 


14 


85 


17 94 


11 


05 


15 


91 


20 45 


9 


60 


9 


31 


11 68 


5 


67 


8 


70 


8 96 


G 


40 


5 


62 


13 19 


6 


10 


6 


51 


11 34 






6 


88 








8 


58 


11 09 






9 


92 


9 79 






11 


40 








13 


39 


8 74 


12 


00 


13 


92 


8 56 


10 


01 


9 


25 


8 72 


7 


10 


14 


26 


14 04 


6 


22 


11 


84 


15 12 


9 


78 


13 


65 


23 40 


12 


70 


16 


65 


22 46 


8 


32 


11 


22 


23 75 


12 


42 


10 


85 


20 01 


10 


98 


15 


21 


13 10 


9 


45 


9 


45 


11 56 


10 


78 


9 


12 


9 38 


8 


42 


9 


25 


14 14 


10 


37 


8 


91 


9 79 


10 


20 


8 


61 


9 49 


6 


72 


22 


12 


17 22 


20 


71 


29 


76 


15 68 


22 


00 


27 


00 


13 78 







$12 90 
16 80 
13 20 
15 50 

10 56 
9 89 

12 40 

12 80 

11 16 
7 70 
9 20 
4 56 

7 20 

10 20 

8 55 

13 28 

11 05 
7 08 

9 38 
15 50 

10 67 

6 30 

7 14 

6 05 

8 97 

11 27 

7 92 

8 64 
11 70 

8 05 
8 28 
6 40 

6 50 

7 36 
22 11 

15 84 

16 50 



$20 00 
16 38 
21 06 

16 80 

17 10 
14 96 

18 00 



18 26 



8 00 
22 68 
25 08 
18 46 
21 06 
13 57 
16 47 
12 47 

9 90 



6 45 

7 40 
12 88 
19 20 



$17 70 

14 52 
13 34 
7 92 



10 64 
10 80 
19 32 
13 20 



14 20 
11 16 



12 24 
12 81 



14 25 

10 08 

14 00 
12 92 

11 90 

12 40 
12 42 
12 60 

15 47 
17 00 



$56 70 

55 68 
^8 00 
58 24 
62 00 

51 94 

37 44 

52 51 

38 48 
49 80 

56 40 
38 64 

57 96 
84 28 
71 04 



$165 00 



98 00 
68 73 



60 63 
79 98 
65 00 
34 04 
33 66 
37 41 
46 33 
27 88 
44 00 

33 66 

34 50 
27 52 
43 68 
6.3 20 
29 16 
69 55 
51 66 

110 40 



168 00 
157 80 



31 65 
38 15 
38 92 



40 00 
39 48 

39 65 

40 26 



42 00 

39 00 
123 96 



33 15 



60 62 



$10 51 
9 71 
9 06 
24 96 
27 65 

13 65 
11 36 

16 06 

17 26 
15 66 
17 40 

14 76 

15 60 
7 81 

22 76 



21 29 
25 51 



12 57 
19 03 
14 99 

10 92 

14 58 
12 46 

15 32 

11 91 

11 36 

12 36 
7 44 
6 99 

10 00 
6 70 
5 91 

16 19 
22 68 

16 00 



Table showing the average cash value per acre of the principal crops of the farnij taken to- 
gether, for the year 1879. 



Statei. 



Maine 

New Hampshire 

Vermont 

Massachusetts. . 
Hhode Island ... 
Connecticut .... 
- New York . ..... 

New Jersey 

Pennsylvania ... 
Delaware ....... 

Maryland i. 

Virginia 

North Carolina . 
South Carolina . 
Georgia......... 

Florida 

Alabama ....... 

Mississippi ..... 

Looisiana 



Average 
value per 
acre. 



$13 


51 


13 


56 


11 


69 


26 


71 


29 


32 


16 


82 


14 


15 


18 


05 


17 


68 


15 


80 


17 


82 


10 


91 


10 


79 


10 


09 


10 


35 


8 


52 


13 


49 


14 


76 


22 


40 



Statei. 



Texas 

Arkansas 

Tennessee 

West Viiginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada, Colorado, and the Territo- 
Ties 



Average 
value per 
acre. 



$14 69 
20 40 
12 39 

12 74 

13 58 

15 58 
18 96 

14 66 

12 47 

13 80 
10 29 

8 88 
10 78 

9 11 
8 60 

17 18 
17 11 

16 13 



140 
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A general summary showiiig the estimated quantities, numher of acres, and aggregate mint 
of the jsrinci^al crops of the farm in 1879. 



Products. 


Kamberof tush- 
els, &a 


Nnmber of 
acres. 


Value. 






1, 547, m, 790 


53, 085, 450 
32, 545, 950 

1, 625, 450 
12, 683, 500 

1, 680, 700 

Ut>>7, VXIKJ 

1, 836, 800 


$580, 486, 217 


Oata 




44 f^, 756, 030 
23. 639, 460 

3G3, 761, 320 
40, 283,100 
33 140 000 

181,' 626| 400 


497, 030, 142 
15, 507,431 

120, 533, 294 
23, 714, 444 

79, 153, 673 














Total 




2, 619, 108. 700 


104, 097, 750 


1, 324, 281, 392 






391, 278, 350 
35, 493, COO 
5, 261, 202 


492, 100 
27, 484, 991 
12, 595, 500 


22, 727, 524 
830, 804, 494 
242, 140, 987 












144, 670, 341 


1,919,954,397 







Table showing tJie average yield and cash value per acre, and price per lushelf pound, or ton, 
of farm products for the year 18/9. 



. pr<Ki< 



Prodncta. 



Indiaa com 

"Wheat 

Eye 

Oats 

Barley 



--.bushels.. 

do.... 

... ..-.do..- . 

do 

.......do.... 



29. 2- 
13. 8- 
] i. 5+ 
28.7- 
24. 0- 



^0 37. 5+ 
1 10.8- 
65. 6— 
33.1+ 
58. 9— 



$10 93 
15 27 
9 54 
9 50 
14 11 



Products. 



Buckwheat . . . bushels . . 

Potatoes do 

Tobacco pounds . . 

Hay tons.. 

Cotton pounds.. 



20.5 + 
98. 9 — 

795. 1 -f 
1. 29+ 

188. 0 - 



$0 59. 8- 
43.6- 

5. 8+ 
9 32. 0+ 
10.2+ 



'3 © 



$12 28 
43 09 
46 18 
12 04 
19 22 



COKDITIOliT OF FAEM ANIMALS. 



The coiiditlon of farm animals for tlie year 1879 has been very favor- 
able j although the winter was one of unusual severity, there were no 
diseases other tlian local influenzas reported. More care seems to be 
given to the proper housing and feeding during th^ severe weather of 
winter than was formerly done. During the summer and fall many 
counties reported absolutely no disease among stock; a few cases of 
supposed iilcuro-pneumonia were reported in New Jersey and Maryland 
among cattle, and the usual report of swine disease was made in fill the 
large corn-producing States. The estimate of numbers of farm animals 
shows no material cliange in the number of cattle; an increase of 2 per 
cent, in horses, and C per cent. in sheep, while swine show a decrease of 
nearly three per cent. 

The price, however, shows a decided advance in all live stock since a 
year ago. 

The average per capita for the whole countrj^, and for all ages, during 
the last four years is as follows : 





January, 
1877. 


January, 
1878. 


Janiiaxy, 
1879. 


January, 
1880. 




$00 08 
68 9] 
27 "32 
17 10 
2 27 
6 09 


$53 IC 
63 70 
20 41 
17 14 
2 25 
4 98 


$52 41 
56 06 
21 73 
15 39 

2 07 

3 18 


$54 75 
61 26 
23 27 
16 10 
2 21 
4 28 















\ 



Table showing the estimated total nuniber and total value of each hind of live stock, and the average price, in January, 1880. 



Maine.. , 

New Hampshire.. 

Vermont , 

Massachnsetts .., 
Khode Island .... 

Connecticut , 

New York 

New Jersey 

Pe.nns.ylv'ania 

Dol.iware 

Maryland ........ 

Virginia 

North Carolina... 
South Carolina ... 

Georgia 

Plorida ^ 

.Alabama 

Hisdssippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wiscouo.in 

Minnesota 

Iowa 

Mis.soTul 

Kansas 

Nebraska 

Calif 



Oregon 

Nevada, Colorado, and the Territoriea . 



Total 

Grand ayerage of prices . 



Number. 



81, 700 
57, 100 
77, 400 

136, 200 
10, 200 
54,000 
898. 900 
114,500 

602, 200 
20, 300 

108, 600 
212, 900 
146, 700 

62, 000 
119, 200 

22, 400 
i:3, 900 

09, 100 

82, 500 

603, 900 
101, 100 
326, 900 
124, 600 
402, 400 
811, 300 
350, 500 

OSS goo 

, OTSi 000 
302, 100 
274, 500 
778, 400 
639, 800 
299, 700 
176, 100 
273. 000 
117, 400 
2b7, 500 



13,201, 800 



Average 
price. 



$60 15 

61 40 

63 55 
95 52 
94 50 
69 20 
76 41 
79 76 
67 22 

74 25 

62 30 
5G 72 
69 22 
79 69 

67 eo 

59 00 

56 63 

57 73 
38 15 
22 13 
45 28 
49 75 

47 86 

45 04 
57 53 

75 68 
54 60 
61 66 
CO 24 
G4 58 
65 19 
40 37 

48 62 

64 34 

46 18 
51 03 

47 56 



54, 75 



Value. 



$4. 914, 255 

3, 505, 940 

4, 918, 770 
13, 009, 824 

1, 530, 900 
3, 1D6, 800 
68, 684, 949 
9, 132, 520 
40, 479, 884 
1, 50r, 275 
6, 765, 780 
12, 075, 688 
8, 687, 574 
4, 940, 780 
8, 057, 920 
1, 321, 600 
6, 450, 157 
5, 721, 043 
3, 147, 375 
21, 331, 107 
8, 653, 008 
16, 263, 275 
5, 903, 35G 
18, 124, 096 
46, 674, 089 
26, 525, 840 
37, 603, 480 
55, 689, 489 
23, 620, 104 
17, 727, 210 
42, 959, 890 
25, 828, 720 
14, 571, 414 

11, 330, 274 

12, 607, 140 
6, 096, 582 

13, 673, 500 



013, 296, Cll 



Number. 

0 H . 



• 11,800 
13, 700 
24, 700 
4, 000 
11, 300 
30, 300 
74, 700 
53, 000 
98, 200 
11, 900 
115, 100 
104, 000 
!- 80, 700 
191, 000 
92, 900 
98, 700 

2, 500 
109, 600 

24, 800 
4, 400 
58, 800 
133, 900 
8, 900 
7, 300 
44, 700 
191, 900 
57, 000 
15, 200 
25, 700 

3, 600 
27, 200 



i;729, 500 



Average 
price. 



$91 84 
106 93 

86 07 

89 58 
81 29 
67 41 

61 65 

90 78 
76 58 

62 94 
61 21 
70 89 

69 56 
41 84 
55 86 
55 91 
51 50 
48 51 
60 GO 
85 12 
60 72 
60 61 
72 89 
88 81 

70 85 
47 53 

63 02 

87 29 
67 54 
46 33 
69 10 



61 26 



Value. 



$1, 083, 712 

1, 4G1, 9-fl 
2, 125, 929 

358, 320 
918, 577 

2, 042, 523 
4, 605, 255 

4, 811, 340 
7, 520, 150 

748, 986 
7, 390, 571 
7, 372, 560 

5, 613, 492 
7, 991, 440 
5, 189, 394 
5, 406, 497 

128, 900 
5, 319, 984 
1, 505, 112 

374, 528 

3, 570, 336 
8, 119, 696 

618, 721 
648, 313 
3, 166, 995 
9, 121, 007 
3, 592, 140 
1, 320, 808 
1, 735, 778 
166, 788 
1, 879, 520 



105, 948, 319 



MILCH COWS. 



Number. 



160, 600 
98, 100 
207, 100 
167, 100 
22, 000 
118, 800 
L, 431, 700 
153, 700 
836, 700 
24, 800 
99, 500 
240, 600 
230, 000 
132, 600 
273, 100 
72. 800 
217, 300 
190, 700 
115, 200 
566, 300 
199, 000 
248,100 
13], 800 
270, 000 
700, COO 
416, 900 
434, 800 
400 
458, 200 
304, 000 
721, 500 
526, 500 
353,400 
142, 900 
473, 400 
121, 400 
470, 000 



12, 027, 000 



Average 
price. 



$24 10 

28 00 

25 05 
35 00 
30 00 

29 37 
29 00 
35 10 

26 66 
32 50 

27 20 
18 86 

12 60 
15 25 
IS 26 

9 27 

13 50 
13 00 

18 00 
13 85 
13 08 
17 09 

20 97 

22 62 
26 44 
26 C8 

25 09 
2G 63 

21 79 
20 16 
24 20 

19 21 

23 63 

26 00 

28 65 
17 71 

20 82 



23 27 



Value. 



1^ 



$3, 870, 460 
2, 746, 800 
5, 187, 855 
5, 848, 500 
C60, 000 
3,489,356 

41, 605, 202 
5, 394, 870 

22, 306, 422 
806, 000 
2, 706, 409 
4, 537,716 
2, 898, 000 

2, 022, 150 

3, 621, 300 
074, 856 

2, 333, 550 
2,490, 542 
2, 073, 600 

7, 843, 255 
2, 718, 340 

4, 210. 029 

2, 763; 840 
6,107,400 

18, 5wa, 000 
11,122,892 
10, 909, 132 
18, 518, 502 
9, 034, 173 
6, 128, 640 
17, 532, 900 
10, 114, 065 

8, 321, 152 

3, 715, 400 
13, ^62, 910 

2, 149, 994 

9, 785, 400 



279, 899, 420 



Table shomng the estimated total nurnber and total value of each hind of live stock, — Continued. 



STATES. 


OXES AND OTHBB CATTLE. 


y 


8HEEP. 




HOGS. 


jN 11 moor. 


Average 
price. 


V aillB. 

^. w . 


Nnmber. 

^ A\ - 


Average 
price. 


Value. 

n > '\-^ - 


. \J, - x-x , ' 


Average 
price. 


Value 

n u \ 


Maiiie 


203. 700 


$24 


00 


$4, 888, 800 


S96, 300 


$3 


23 


$1, 926, 049 


60, 000 


$7 


93 


$475, 8011 




122, 500 


29 


36 


3, 596, 600 


242, 100 


2 


83 


685, 143 


45, 000 


11 


75 


£00 (7KA 

5i8, 7oO 




126, 500 


21 


03 


2, 660, 295 


498, 600 


3 


48 


1, 735, 128 


49, 400 


7 


61 


6 10, 9o4 




114, 900 


34 


14 


3, 922, 686 


63, 300 


3 


58 


226, 614 


84, 900 


12 


46 


1 ACrr OKA 

1, 057, 854 




15, 700 


30 


05 


471, 785 


28, 200 


3 


70 


104, 340 


13, 800 


8 


70 


1 AA ACt 

120, Oou 




125, 600 


28 


95 


3, 636, 120 


97, 100 


3 


40 


330, 140 


DO, DUO 


8 


84 


535, 704 




GC8, 000 


26 


22 


17, 530, 692 


2, 205, 800 


3 


57 


7, 874, 706 


936, 000 


7 


16 


e Tai ntin 
0, 701, 700 




84, 500 


29 


77 


2, 515, 565 


127, 400 


4 


01 


510, 874 


152, 900 


7 


40 


1, 181, 460 


T^OTITlQ'U'l'U'tlTllfl. 


659, 500 


21 


69 


14, 304, 555 


1, 649, 300 


3 


01 


4, 964, 393 




6 


88 
63 


ft Qr^^; 9011 




32, 000 


30 


67 


981, 440 


38,800 


3 


83 


148, 604 


47, 600 


5 


£iK)tf Moo 


"XTiTtriTiiQ. _ _ . 


120, 400 


19 


74 


2, 376, 696 


152, 700 


3 


13 


477, 951 


ZU4, eUU 


4 


99 


I, OiL, 60c 


431, 100 


15 


51 


6, 686, 361 


426, 100 


2 


23 


950, 203 




3 


50 


'tiCf OOU 


TTnTtVi niTnliTia 


415, 800 


8 


31 


3, 455, 298 


425, 000 


1 


45 


616, 250 


1, 2o2, dOO 


3 


15 




Rrtnf.Vi nam! in a 


191, SOO 


10 


52 


2, 017, 736 


176, 500 


1 


76 


310, 640 


544, 000 


2 


81 


1 f^oo RAn 
JL, Dio, d4U 




400, 800 


7 


93 


3, 178, 344 


374, 400 


1 


44 


539, 136 


1 CQA Qr\i\ 
1, Oo4:, oUU 


3 


14 


ft OAA 070 




518, 900 


6 


08 


3, 154, 912 


59, 900 


1 


75 


104, 825 


CXI, oUU 


2 


33 


out), oUil 




267, 800 


7 


75 


2, 075, 450 


214, 200 


1 


55 


332, 010 


1 tt<7 AAA 
1, ii<, UUU 


2 


78 


Q 1 r\R nan 




247, 500 


7 


69 


1, 903, 275 


200, 300 


1 


52 


304, 456 


1 COe OAA 

1, boo, oUU 


2 


70 


A it 1 Q Al A 

4, 418. UlU 




119) 900 


9 


60 


1, 151, 040 


135, 100 


1 


67 


225, 617 


OTO RAA 
0(8, OUU 


4 


02 


1, 0(21, 0<U 




4, 464, 000 


8 


88 


39, 640, 320 


5, 148, 400 


1 


89 


9, 730, 476 


1 om QAA 

1, 817, oUO 


2 


55 


A AQR OOn 
4, DOO, O0U 




371, 300 


10 


48 


3, 891, 224 


293, 500 


1 


56 


457, 860 


1 ^ AC AAA 

1, 145, 000 


2 


97 


O A AO Aon 
O, *UO, Dill 




397, 400 


10 


94 


4, 347, 556 


858, 500 


1 


60 


1, 373, 600 


1 nl A AAA 

1, 710, 000 


3 


43 


. c One OAA 

0, oUO, oUU 




232, 700 


18 


76 


4, 305, 452 


60O, 500 


2 


14 


1, 285, 070 


OQT 1 AA 

<lo7, lUU 


3 


60 


1, Uoo, OOU 




460, 700 


19 


05 


8, 776. 335 


1, 009, 800 


2 


53 


2, 554, 794 


1 010 AAA 
1, OliJ, UUU 


3 


26 


r. Qn7 1 9fi 
D, yU/, Liv 


Ohio 


792, 000 


22 


37 


17, 717, 040 


4, 089, 400 


2 


83 


11, 547, 532 


2, 045, 200 


5 


01 


10, 246, 452 


T'Tnlin'n'i. 


432, COO 


22 


51 


9, 737, 826 


1, 856, 400 


2 


53 


4, 696. 692 


538, 800 


4 


92 


2, 650, 896 


75() GOO 


18 


65 


14, 110, 590 


1, 019, 000 


2 


29 


2, 333i 510 


2, 186, 000 


4 


70 


10, 274, 200 




1, 23y| 300 


21 


09 


26,' 052i 477 


1, 110, 800 


2 


60 


2, 888, 080 


3, 202, 600 


5 


61 


17, 96G, 586 




522, 700 


17 


83 


9, 319, 741 


1, 316, 100 


2 


39 


O f An AHti 

9, 14d, 4/y 


571, 800 


5 


07 


2, 899, 026 




322, 400 


17 


46 


5, 629, 104 


307, 500 


2 


13 


654, 975 


194, 200 


5 


28 


1, 025, 376 




1, B70', 400 


19 


44 


26, 640. 570 


454, 400 


2 


54 


1, 154, 176 


2, 778, 400 


5 


36 


14, 892, 224 




1, 648, 300 


17 


47 


28, 795, 801 


1 SOO 


1 


83 


2, 787, 639 


2, 620, 400 


3 


44 


9, 014, 176 




647, 700 


20 


32 


13, 161, 264 


371, 900 


2 


23 


' 829,' 337 


1, 208, 700 


5 


28 


6, 381, 936 




428, 000 


21 


52 


9, 210, 560 


172, 800 


2 


73 


471, 744 


698, 700 


5 


21 


3, 640, 227 




999, 900 


18 


47 


18, 468, 153 


7, 646. 800 


1 


62 


12, 387, 816 


661, 000 


3 


97 


2, 624, 170 




201. 500 


11 


39 


2, 295, 085 


1, 265; 100 


1 


46 


1, 847, 046 


228, 509 


2 


60 


594, 100 




1, 080, 000 


17 


68 


19, 094, 400 


4, 019. 600 


1 


92 


7, 717, 632 


170, 100 


6 


97 


1, 185, 597 


Tot 111 ^ 


21, 231, 000 




341, 761, 154 


49, 765, 000 




90, 230, 537 


34. 034, 100 




145, 7S1, 515 






16 10 






2 21 






4 28 
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HOPS. 

The hop crop reached its greatest production in 1877, in which year 
it is estimated that 60,000 acres were planted, yielding an average ot 
050 pounds per acre, and resulting in a total crop of 39,000,000 pounds. 
The exports for the fiscal year ending June 30, 1878, and which were of 
the crop of 1877, were 18,458,782 pounds. The low prices consequent 
on such large production, added to a crop of very poor quality, ipade 
the crop gathered in 1878 a very disastrous industry for those engaged 
in it, and caused a large area in hops to be abandoned. For 1879 it 
was estimated that a decrease of 20 per cent, had taken place in the 
area cultivated, leaving 48,000 acres in hops. Kew York and Wisconsin 
grew over two-thirds of the crop of the country. Owing to disaster in 
the crop in Europe the price has advanced to 30 cents per pound against 
10 cents last year, and the export which, for the fiscal year ending June 
30, 1879, only amounted to 5,458,159 pounds, has risen in the six months 
succeeding that date to 9,370,377 pounds. 

PEANUTS (AracMs hypogcea). 

This nut, sometimes caUed pindar and ground-nujb, is a native of 
Africa. It was first grown in this country in North and South Carolina 
and exported to France. Afterward, and until the last twenty years, 
it was imi3orted into this country for the manufacture of oil. Of late 
years the importation has fallen very low, owing to the increase of cul- 
tivation keeping pace with the demand. It is still used for the manu- 
facture of oil, and largely used in adulterating chocolate, but the great 
demand is for edible purposes. 

The crop shows a great increase since 10 years. 

The States of Virginia, Tennessee, and North Carolina grow five- 
sixths of the crop, but it is cultivated to a small exient for home use in 
all the Southern States. In 1875 the total crop was 785,000 bushels, 
being 115,000 more than the year i>revious; in 1878 the crop was 
1,390,000 bushels, of which Yirg'inia raised 875,000 ; Tennessee, 425,000, 
and North Carolina, 90,000 bushels. 

In 1879 there was a large increase in the area planted, and estimated 
at 12 per cent, for the w^hole country. The yield also was greater, thus 
making a crop, according to commercial estimates, of 1,725,000 bushels. 
The weight per bushel varies in different localities, and Is from 22 to 28 
pounds per bushel. The value is about $1.15 i)er bushel, thus making 
a value of $1 ,983,750 for the crop of 1879. 

CEANBEEEY. 

The American cranberry ( Vaccinium macrocarjyon) is found in a wild 
state in boggy land throughout the northern portions of the United 
States and Canada. The cultivation of the cranberry was commenced 
in the early part of the present century, but till thirty years ago was on 
a very limited scale ; the first culture was in the vicinity of Cape Cod. 
The crop of the country is divided into three divisions, namely, the New 
England, New Jersey, and the Western. The New England crop in- 
cludes all raised in the New England States, three-fourths of which is 
raised in the vicinity of Cape Cod ; the Western crop includes that 
gathered in Michigan, Wisconsin, Minnesota, Iowa, and Northern Ohio 
and Indiana. The following table is extracted fi:om the report of N. E. 
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French, gsq., statistician of the 'Sew Jersey Cranberry Growers' Asso* 
ciation, and gives the estimate of the crop for the last five years. To 
his estimates of the Kew Jersey crop is added the small crop of Kew 
York, which averages 4,000 bushels a year. 





1875. 


1876. 


1877. 


1878. 


1879. 




Bushels. 
75, 000 
115, 000 
40, 000 


Bushels. 
65, 000 
93, 000 
40, 000 


Bushels. 
164, 229 
157, 100 
79, 500 


Bushels. 
125, 000 
63, 000 
107, 769 


Bushels. 
165, 000 
78, 000 
75, 000 








230, 000 


198, 000 


400, 829 


295, 769 


318,000 





It will be seen from the above table that the production varies greatly 
each year ; per consequence, the price per bushel shows annually a cor- 
responding fluctuation. The crop of 1879 was a very large one in New 
England, and ripened very early ; the market in the East was over- 
stocked, and prices fell as low as $4.50 per barrel. Later in the season 
the price rallied, and was $2.50 to $3 per bushel. The yield of cranber- 
ries is from 50 to 300 bushels per acre ; the latter, however, is on land 
exceptionally productive. A fair average for the whole country is 110 
bushels per acre. For preservation and facility of handling they are 
generally picked in crates of one bushel each. The following is the size 
adopted by the cranjberry association of New Jersey : Bushel crate, S^x 
12x22 inches. 

FAEM LABOE AKD WAGES. 

The following table of wages paid for labor in the farming districts 
of the United States was compiled from returns made in the month of 
April, 1880, and is placed in the report of this year. Apparently it 
should be in the report of 1880; but as the returns are made in the 
spring following the date of the report and before the funds to print the 
report of that year are available, it is deemed best to place the facts be- 
fore the public at as early a day as possible, and not wait till after the 
close of the year. The same ei^planation applies to the table of labor 
and wages published in the report of 1878, and which was the rate of 
wages for April, 1879. 
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Average wages for 1880. 
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lifaine 


$21 00 


$12 78 


^1 


50 


$1 


12 


$1 


09 


$0 75 


$1 86 


$1 


85 


$1 87 


$2 09 


$1 54 


TTiHTmnliiFA _ 


21 45 


13 31 




38 


1 


06 


1 


26 


94 


1 94 


1 


92' 


1 83 


2 00 


1 58 


Vermont ■ 


19^ 12 


12 62 


1 


46 


1 


10 


1 


00 


69 


1 87 


1 


77 


1 75 


2 03 


1 65 


IfaiSsiicliTiBetts 


28 60 


15 40 


1 


60 


1 


22 


1 


45 


90 


2 10 


2 


07 


1 87 


2 65 


1 88 




lli 00 




1 


00 




75 






50 


1 50 


1 


50 


1 50 




OonnecticQ'ti 


23 40 


14 00 


1 


75 


1 


34 


"i 




"06 


71 


2 00 


o 


08 


1 95 


2 50 


1 85 




20 80 


13 98 




GO 


1 


20 


1 


08 


74 


1 93 


1 


80 


2 06 


2 03 


1 70 


^JftXir .TaTHPV 


21 58 


12 75 


1 


77 


1 


43 


1 


07 


70 


1 96 


2 


00 


2 00 


2 08 


1 63 


^ATiTiavlirsi.iiiA _ 


20 25 


12 60 




47 


1 


11 




99 


68 


1 71 


1 


60 


1 80 


1 95 


1 47 


DelaWSiFO 


16 00 


10 (JO 


1 


00 




75 




50 


33 


1 50 


2 


00 


1 50 


2 00 


1 25 




14 72 


9 23 


l 


40 


1 


06 




80 


53 


1 76 


1 


77 


1 73 


2 12 


1 68 




12 30 


8 25 




18 




93 




64 


45 


1 60 


1 


57 


1 60 


1 75 


1 33 




11 92 


8 10 


1 


09 




84 




61 


45 


1 66 


1 


60 


1 63 


2 02 


1 20 


fi/\Tit:H ^ArAlinA 


10 38 


7 32 


1 


14 




88 




55 


43 


1 54 


1 


64 


1 65 


2 20 


1 36 


Florida ..... ............ 


11 16 


8 21 




03 




82 




61 


46 


1 85 


1 


81 


2 00 


2 50 


1 58 


15 76 


10 68 




98 




73 




83 


63 


2 08 


o 


24 


2 27 


2 73 


1 U 




12 87 


S 87 


1 


10 




86 




73 


51 


2 10 


1 


99 


2 31 


2 79 


1 63 


l^ississippi 


13 55 


9 80 


1 


10 




84 




76 


54 


2 12 


2 


30 


2 37 


2 68 


1 62 


XiOnisiana 


16 62 


12 26 


1 


03 




74 




89 


65 


2 47 


2 




2 53 


3 10 


2 10 




17 48 


12 09 




25 




05 




92 


67 


2 25 


2 


30 


2 25 


2 84 


2 05 




17 61 


11 73 




32 


1 


04 




85 


05 


2 18 


2 


15 


2 2) 


2 37 


1 77 




13 08 


9 13 


\ 


40 


1 


08 




75 


53 


1 82 


1 


74 


1 95 


2 32 


1 56 




18 45 


11 77 




13 




80 




83 


59 


1 79 


1 


74 


1 72 


2 00 


1 45 




16 28 


10 75 


1 


48 


1 


14 




77 


53 


1 90 


1 


84 


1 94 


2 29 


1 52 


Ohio 


21 02 


13 95 


1 


68 


1 


30 


1 


04 


75 


2 02 


1 


98 


2 19 


2 33 


1 67 




23 90 


15 68 


2 


07 


1 


63 


1 


20 


80 


1 97 


1 


91 


2 13 


2 24 


1 67 


Indiana ... . 


21 37 


14 15 


1 


77 


1 


39 




97 


73 


1 91 


1 


87 


1 98 


2 26 


1 67 


Ulinoio .... a 


22 11 


14 97 


1 


73 


1 


37 


1 


10 


82 


2 03 


2 


03 


2 13 


2 25 


1 70 




23 03 


14 76 


1 


98 


1 


57 


1 


13 


83 


2 05 


1 


95 


2 14 


"2 23 


1 73 


li^nno8ota 


24 11 


16 33 


2 


65 


2 


24 


1 


29 


1 03 


2 3Q 


2 


22 


2 33 


2 42 


2 05 




23 26 


13 74 


2 


01 


1 


57 


1 


16 


86 


2 02 


2 


01 


2 13 


2 35 


1 83 


^lissouri 


19 14 


13 CO 


1 


57 


1 


22 




93 


66 


1 yy 


1 


8'^ 


1 I<8 


2 3*) 


1 70 


IT^eljraska 


24 48 


13 43 

14 53 


1 

1 


6G 
94 


1 

J 


27 
56 


1 

1 


08 
liO 




3 10 

2 20 


2 
2 


06 
39 


2 17 
2 45 


2 32 
2 33 


1 87 
1 93 




40 93 


27 12 




21 


1 


71 


1 


95 


1 27 


3 30 


3 


15 


3 50 


3 83 


2 74 




37 40 


23 43 


2 


15 


1 


61 


1 


50 


1 OQ 


2 93 


3 


00 


3 50 


3 00 


2 80 






30 00 


2 


00 


1 


67 


1 


90 


1 32 


4 il3 


5 


00 


5 33 


5 75 


5 00 




36 40 


24 71 


2 


06 


1 


50 


1 


69 


1 13 


2 88 


2 


96 


2 88 


3 33 


2 50 




32 CO 


23 00 


1 


98 


1 


55 


1 


48 


1 13 


2 77 


2 


80 


3 00 


3 25 


2 08 




22 00 


13 80 


1 






91 


1 


05 


74 


2 00 


3 


20 


3 10 


5 00 


3 83 




40 00 


22 50 


2 


00 


1 


50 


1 


50 


1 13 


3 37 


3 


75 


3 75 


4 00 


3 00 




27 17 


18 10 


2 


33 


1 


97 


1 


41 


99 


2 42 


2 


68 


2 64 


3 03 


2 39 




42 65 

1 


30 75 


2 


87 


2 


25 


2 


17 


1 50 


4 00 


3 


62 


3 81 


3 £3 


3 83 



A comparison of the returns in the first two columns of the above 
table with similar returlis m ade last year gives a clear idea of the change 
in the value of labor since then. The decline which had been steadily 
going on since 1873 till last year seems to have been arrested, and there 
is a decided advance in almost every section. The average wage of labor 
engaged by the year or season, and which represents the steady and reli- 
able force on the farm, was, for the wliole country, last year, an average 
of $20.26 a month, without Ijoard. This year it is $-21.75, being an in- 
crease of 7.25 per cent. 

Taking into consideration the figures of the second column, being the 
rate paid with board to the same class of labor, we gain a clear view of 
the cost of subsisting the laborer, which, for the average of the whole 
country in 1880, is $7.17 a month against $7.14. in 1879. Heretofore ^ 
10 Aa 
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in the decline of wages the cost of subsistence declined in quite the same 
ratio, but for this year the proportion is largely in favor of the laborer, 
as the cost of subsistence remains nearly at the lowest rate, while the 
w^age has materially advanced. The average price foi: labor, with board, 
is $14.56. An analysis of the figures in the first column shows only 
three States reporting less than last year, viz, Texas, Minnesota, and 
California ; but a glance at the second column, or the w^age paid with 
board, shows a marked increase. It must be borne in mind, however, 
that in ail these States the sparseness of population and absence of the 
facilities of the older States render it both necessary and convenient to 
lodge and feed the hked helx). The p4ce x>aid, therefore, with board, is 
the safest indication of the value of labor in those States. 

As was to be expected the greatest increase has been in those States 
where agriculture had been the most remunerative since last year. Thus 
in the West and those States bordering on the Ohio Eiver, which were 
the most favored, the increase has been the largest. The same applies 
to the cotton States. With the higher price for cotton, the advance has 
been universal, and is iu some sections As high as 8 or 10 per cent. The 
demand for labor is good in all sections of the country. In the Kew 
England and Middle States there is a steady and good demand for re- 
liable men, and prices for that class have advanced very materially. 
The larger number of reports from these sections state that the usual 
custom is to hire with board and for the season. 

In the South Atlantic and Gulf States there is an active demand for 
all kinds of steady labor. Many correspondents report that the share 
system, or a division of the product in lieu of wages, was growing more 
unpopular daily, and that the freedmen are becoming more and more 
landholders. In Mississi])pi and Louisiana there are a few reports of 
scarcity of labor, owing to the exodus to Kansas and the IsTorth, but in 
the same localities there is reported a good demand for reliable labor of 
all kinds. In the l^^orth western States the supply of labor is quite equal 
to the demand. In that section most of the inhabitants are land-owners, 
and only hire help at harvest time, but skilled labor is reported in good 
demand. In the Territories and on the Pacific slope the demand is re- 
ported as good, except in Few Mexico and Montana, whore a surplus is 
noticed. In the first-named Territory the surplus is attributed to the 
opening of the railway from Kansas, and in the latter to the large num- 
ber of young and unskilled laborers arriving. 

VALUE OF LANDS. 

In 1867 this department investigated the relative value of lands in the 
United States, and the results, in part, were pul)lished in the annual 
report of that year. The changes in the value;^ of farm lands and of 
unimproved lands were carefully noted and compared. The followiDg 
table shows the result of that comi)arison, or the changes that had takeri 
place in farming estates from 1860 to 1867. No one will forget that 
these seven years embraced four years of devastating war, in the de- 
structive ravages of which a large portion of our country was directly 
involved. 
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Change in the value of fe,irm Imm fr^n KlvO io 1867, 



States. 


Increase. 


Decrease, 


i 


Iiirroase. 


l^ecryavee. 




Per cent. 
19 
17 
17 
17 
18 
20 
28 
30 
25 

20 


Per cent. 




Pit cent. 


Per cent. 

65 
70 
28 
55 
18 














Texas 


























32 
10 
32 
42 
27 

VO 
50 
100 
75 
150 
176 












































27 
50 
60 
65 
55 
60 























































As 1867 was tlie second year after the close of the war and after its 
losses had been partially recuperated, the facts did not fully reveal the 
disasters that had fallen upon the States in rebellion, but enough was 
gtill painfully evident to emphasize this great lesson of history. Every 
one of the so-called Confederate States showed great depreciation in 
farm values, which even the inflated currency of that period did not 
t50ver up. The decline was greatest in those States in which slave labor 
had been pushed to greatest extremes and in which the social ideas 
based upon it still exercised the most influence over the p*^opl6. In 
North and South Carolina, Georgia, the Gulf States, and Arkansas the 
value of lands in 1867 was less than half that of 1860. Virginia and 
Tennessee had received a large class of agricultural and other immi- 
grants from the Korth, and had thus largely repaired their io5?i308. 

Texas had suffered very little from actual operations of war and had 
also received a large accession of industrial population from all part^ of 
the country, hence in this State the depreciation of value was much less. 
Of former slave States adhering to the Union, Kentucky and Missouri 
both show a decline in values, which may be accounted for by the de- 
structive warlike operations within their borders. Maryland and Dela- 
ware showed a marked increase in values, both being mostly protected 
from hostile invasion. All the other States show a great ridvauce, es- 
pecially in the States west of the Mississippi Eiver, whither the tide, of 
settlement had been turned. With the exception of these general facts 
the information resulting from the investigation of ISGT waKS mostly local 
and fragmentary. The chaotic condition of the South was evident from 
the amount of land formerly returned as cultivated land that had been 
relegated to the class of wild or unimproved land. The resoiu^ces of the 
Great West werA beginning to be understood, and the old movement of 
migration to the wilderness still continued. The South, though offering 
vast areas of wild land, much of it government land at the minimum 
price, was unable to attract either ^Northern or foreign immigrajits to 
any great extent. While those old Southern commonwealths were slowly 
recovering from the wounds and bruises of the great struggle, the West- 
ern States were fiUing up their vast unoccupied areas and new States 
were being erected out of the public domain. The movement of inter- 
State migration was of the same general character at the close of the 
war as in previous years. 

The question of inter-State movement has pressed more and more 
weightily upon the intelligent minds of our people with every year since 
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tlie close of the civil war. The corresi)ondence of the department shows an 
increasing desire to ascertain the facts and principles which have regu- 
lated this movement in the past, and whether a more advantageous 
direction could be given it for the future. To meet this gciAcral desire, 
the Commissioner of Agriculture ordered a statistical investigation of 
the facts attainable on this question. A circular, returnable May 15, 
1879, was sent to our regular correspondents, in which were embraced 
inquiries as to the extent and value of unoccupied land, cleared or 
timbered, the facilities for travel, transportation, and marketing of 
products, educational and church facilities, the number and class of im- 
migrants and the States and countries from which they came, the cus- 
toms and terms of leasing lands, &c. 

It was desirable to know how far inducements to the migration of 
the agricultural classes rested upon land open to appropriation else- 
where 3 hence the iirst point of inquiry was the amount of such lands 
in the different States. This inquiry referred to lands held by the na- 
tional and State governments. In regard to the former, the inquiry 
narrowed itself down to what are called the public land States. 

Inasmuch as the General Land Of&ce at Washington, with its own 
records from the commencement of its operation, has declared its. ina- 
bility to state the amount of land remaining at its disposal, we did not 
expect our correspondents to be able to supply this information. 

The public lands of the United States originally embraced the States 
north of the Ohio Eiver, and the States and Territories between the 
Mississippi River and the Pacific Ocean, except Texas, together with 
Florida, Alabama, and Mississippi. 

The title to unoccupied lands in these States and Temtories was either 
granted by individual States to the Union after the Eevolution or ac- 
quired by treaty, purchase, or conquest since the administration, of 
President Jefferson. 

According to the report of the Commissioner of the General Land 
Office for 1878, the total area of the pubhc domain was 1,814,772,648 
acres, of which 724,311,447 acres had been surveyed, leaving 1,090,461,171 
acres unsurveyed. Some of the unsurveyed lands are covered by in- 
choate titles that will inure to railway corporations and pre-emption 
settlers upon the completion of survey, but the great mass of these 
unsurveyed lands are, as yet, entirely uncovered by any private claims, 
and are consequently open to settlement. Of the above area of un- 
surveyed lands, 369,529,600 acres are in Alaska, of which a former 
Cotnmissioner of the General Land Oflice, Mr. Joseph S. Wilson, esti- 
mated that about 20,000 square miles or 12.800,000 acres are fit for some 
kind of agricultural settlement ; tliis is about half tbe area of Ohio. A 
large portion of the unsettled land we.st of the Tvlississippi River con- 
sists of broken mountain country and of arid alkali soil unfit for culti- 
vation by any process now known. The Indian Territory, embracing 
44,154,240 acres, is reserved for the occupancy of Indian tribes, and 
hence is not open to white settlement. Making aU deductions, it is safe 
to estimate that of the unsurveyed lands tli ere remain 500 million acred 
suitable for profitable culture and uncovered by private title of any 
kind. 

Of the surveyed lands it is difficult to foroi anything like a satisfac- 
tory estimate. The public surveys have been completed in the States 
north of the Ohio Eiver, in Alabama, Mississippi, and in all the States 
just west of the Mississippi Eiver except Minnesota. 

Our correspondents in these States report quite large bodies of unoc- 
cupied land. In Alabama there are 91,000 acres of United States land in 
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Grenshaw County, 85,000 in Monroe, 100,000 in Franklin, 46,000 in Con- 
ecuh, and smaller tracts in otliers. In MisaisBippi, Scott County reports 
42,000 acres ; Lauderdale, 40,000 5 and Winston, 30,000. In Florida, Trhere 
7,827,724 acres are still unsurveyed, Clay County reports 140,000 acres; 
Santa Eosa, 87,000; the southern counties, embracing the '^everglades," 
have been to a small extent approxuiated by private parties, though 
large areas hav^ been donated to the State as " swaiup lands/' Louisi- 
anahas 1,220,39(5 acres yet unsurveyed. Our correspondent reports 130,000 
acres in Bienville, 29,000 in Claiborne, and smaller tracts in otlier par- 
ishes. In Arkansas vast tracts of government land, all surveyed, are 
open to settlers ; about half of Garland County, 309,000 acres in Yan 
Buren, 100,000 in Pike, and large bodies in other counties. These South- 
ern States probably still contain from 15 to 20 million acres of United 
States land open to settlers under tlie land laws, by purchase, pre-emp- 
tion, and homestead titles. North of the Ohio Eiver the government 
title has been extinguished to all lands in Ohio, Indiana, and Illinois, 
except a few isolated small tracts of refuse land. In Northern Michi- 
gan several counties still report vast bodies ; Chippewa, 500,000 acres ; 
Delta, 100,000; Alcona, 30,000, &c. Very large tracts are found in 
Northern Wisconsin; Oconto and Lincoln Counties are supposed to have 
upwards of a million acres ; in the southern counties also large bodies 
are found unoccupied. In the absence of definite statistics it may be 
safe to estimate the amount of government land in these States uncov- 
ered by private titles at from five to seven million acres. 

West of the Mississippi Eiver, Minnesota, Nebraska, and Colorado 
still embrace 07,884,579 acres of unsurveyed land, Iowa, Missouri, and 
Kansas having completed their surveys. The total amount of surveyed 
la,nd in these six States is 230,104,921 acres. Of this area a very large 
amount has been donated to States and railway corporations, and a very 
large area taken by private claimants. It is not unreasonable, however, 
to estimate that about 100,000,000 acres, or one-third the area of these 
States, remains at the disposal of the general government. 

In the Territories of Dakota, Wyoming, New Mexico, Utah, Idaho, 
and Montana, embracing an area of 438,119,680 acres, about six-sevenths, 
or 373,748,118 acres, remain unsurveyed, but of this area a considerable 
amount will inure to railway corporations as soon as the surveys are com- 
pleted. Probably 250,000,000 acres of land suited to agricultural settle- 
ment yet remain at the disposal of the government. 

On the Pacific slope three States, California, Oregon, and Nevada, and 
two Territories, Arizona and Washington, covering in all 351,408,000 
acres, about five-sevenths, or 250,290,564 acres, remain unsurveyed. In- 
dividual or corporate title has attached to an area about equal to the sur- 
veyed lands, but of the remainder a large proportion is covered with 
mountain ranges, or with an arid climate, rendering it unfit for any kind 
of farming except, perhaps, sheep farming. 

In regard to lands at the disposal of the different States, the information 
is less general or specific. None of our correspondents found any such 
lands available for i)rivate settlement in the New England or Middle 
States. Craig County, Virginia, reports 2,000 acres. State lands im- 
disposed of are also reported in several counties of North Carolina, 
viz, Pamlico, Hyde, Graham, Bladen, Caldwell, Allehgany, Camden, Hen- 
derson, Tyrrel, Wilkes, and Montgomery. Similar reports from Beau- 
fort, CoUeton, and Clarendon, in South Carolina. Camden, Georgia, 
reports 60,000 acres. 

All the Gulf States report considerable bodies of State land disposa- 
ble in different counties. Texas on her accession to the Union stipn- 
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lated for the possession of her own public lands, and has consequently 
an immense domain open to settlement. The other Gulf States were 
all erected out of the public domain, and have been endowed by the 
general government with various land grants under the educational, 
swamp land, and other laws. Of the Southern inland States, only Ar- 
kaii^sas is a public-bind State, and hence has had numerous grants from 
the general government, of which a considerable portion remains un- 
sold. In Tennessee, where the unoccupied lands had been ceded to the 
Union by Is^orth Carolina, the lands were found so covered by contra- 
dictory private claims that the general government ceded them to 
the State of l^ennessee. From our returns we conclude that the mass of 
these lands have passed into private ownership, as only two counties, 
Fentress and Meigs, note any remnant within their borders. West Vir- 
ginia and Kentucky rei^ort no lands of this character. 

In Ohio no State land is reported; in Indiana our correspondent in 
Jasper County reports 40,000 acres. In Korthem Michigan large bodies 
of State lands are yet undisposed of. Wisconsin has largely disposed 
of her lands, yet several counties report from 10,000 to 20,000 acres. Min- 
nesota has a large amount of State land undisposed of ; only half the 
county of Crow Wing has passed into private ownership. Iowa has 
mostly disposed of her State lands. Considerable tracts are scattered 
through Missouri 5 but Kansas, Nebraska, and Colorado present very large 
areas. The Territories have received but small endowments as yet, and 
consequently have but little to offer. On the Pacific coast numerons 
tracts of State land await disposal. 

Of lands granted for rail and wagon road construction the total area 
is 198,165,794 acres, of which 59,308,581 were granted to fourteen States, 
viz, Illinois, Mississippi, Alabama, Florida, Louisiana, Arkansas, Mis- 
souri, Iowa, Michigan, Wisconsin, Minnesota, Kansas, California, and 
Oregon, in behalf of railways chartered by them. To the corporations 
commonly known " as the Pacific roads were granted about 135,000,000 
acres. The locality of many of the later donations cannot be deter- 
mined till the public surveys along their lines shaU have been completed. 
The endowments vary in amount. The earlier roads, such as the Illi- 
nois Central, were allowed the odd-numbered sections within six miles 
on either side of the road, and selections of odd-numbered sections be- 
tween that bmit and fifteen miles to replace sections within six miles 
to which prior rights had attached. In some of the later grants the 
limits of the original and reserve tracts were increased to 20 and 30 
miles respectively. Some of these grants have lapsed through failure 
of the grantees to comply with the conditions required by law. Of the 
above aggregate, 3,857,213 acres were granted to three States, viz, Wis- 
consin, Michigan, and Oregon, for military and wagon roads. 

Of unoccupied lands belonging to individuals, vast areas are reported 
in all sections of the Union. In the mountain and forest regions of the 
older States, for instance, we are informed that from half to three-fourths 
of whole counties are held, without occupation or cultivation of any kind, 
by private parties. Much of this represents valuable mineral lands, and 
other woodlands largely on mountain slopes. Such lands are to a small 
extent available for agriculture. There is no doubt that in a great many 
instances men have more real estate than they can profitably manage, and 
that many ehgible farm tracts are available to purchasers from this 
source. Our reports, however, are too firagmentary to admit of tabida- 
tion. 

The prices of farm lands, both cleared and timbered, were made sub- 
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ject of inquiry in seveml dilTcrrTit i^YC^st^Q:atioTls. 
shows tlie results of tkose inquiries tor 1880 : 



lie following table 



states, 



Maine 

New Hampshire . 

Vermont 

Massachuaetta ... 
Khode Island* ... 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina .. 
South Carolina . . . 

G-eorgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . - . 
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Illinois 

Wisconsin 
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Kansas 

Nebraska 

Galiforiiia 

Oregon 
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$12 66 


10 


15 00 


32 00 


10 


1j 2S 


17 73 


6 


t:> 00 


43 25 


8 


2'3 00 


24 50 


7 


58 4S 


40 88 


4.7 


8'2 A2 


56 82 


5.3 


43 75 


29 70 


7 


00 


15 00 


7. 5 


21 ()5 


35 50 


6.3 


9 42 


7 43 


1.4 


0 77 


5 53 


6 


8 64 


6 24 


9 


C 01 


5 45 


10 


9 4S 


3 03 


28 


G r..3 


4 08 


9 


7 88 


3 78 


0 


14 36 


3 53 


9 


8 98 


4 DO 


4.8 


11 78 


3 48 


7.3 


13 00 


7 28 


8.7 


21 C5 


9 39 


8 


18 80 


12 82 


8.2 


47 53 


41 87 


8.5 


21 39 


20 27 


8 


30 46 


26 90 


8.7 


33 03 


23 68 


11 


20 07 


19 55 


7 


14 45 


12 25 


5 


27 3^5 


39 36 


7.5 


14 52 


8 25 


12.5 


11 82 


19 12 


10.3 


8 93 


25 85 


15.3 


27 1(J 


8 55 


3.2 


•21 71 


4 50 


2.8 



* No report. 

It will be observed that every State show^s an increased average value. 
A few counties report no change and still fewer a decline. The average 
for the whole country is 8 per cent, increase. New England reports an 
increase of 8 per cent. Timber lands here show a tendency to advance 
in relative value, showing a growing scarcity of this kind of lands. In 
New HamjisLire and Vermont the average value of timbered lands ex- 
ceeds that of cleared lands, while in Maine there is comparatively little 
difference. In the three Southern States of tiiis section wood lands are 
comparatively lower. The proportion of urban to rural' property and 
population is so much greater, that the value of land depends more upon 
its market crops. 

In the Middle States the average value of both classes of land has 
advanced 5 per cent. The total area here is more than double that of 
New England. The advance in prices is mostly caused by the exten- 
sion of mining and manufacturing and is felt more strongly near the 
centers ot' those branches of industry. Timber land also commands a 
higher prrce. In tlie oil rc;gions quite an area supposed to be rich in 
petroleum is held by speculators for higher prices. 

The South Atlantic States have advanced their land values 6 jier 
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«ent. Many counties report a very considerable apjireciation from var 
rious. causes. The increase in tobacco culture^ the abundance and high 
price of the last cotton crop, manufacturing and mining enterprises, &c., 
are mentioned as among the causes of this improvement. 

The Gulf States estimate a rise of 8 per cent. Tlie Florida figures, 
28 per cent., are believed to bo excessive, but the SKiall area of farm- 
land compared with other States in this section, renders this excess of 
Little importance in the general estimate. On the other hand, the esti- 
mate of TexasJ 4.8 per cent., is evidently too low. In Florida vast areas 
of timber land are just coming into market, and the special value of the 
land depends not upon its adaptability for agriculture 'is tor the tim- 
ber to be cut oil' it. In all these States are large amounts of public 
lands available for settlement and purchase from tbe government. In 
the western counties the exodus of African laborers has caused some 
reaction and caused some lands to be thrown upon the market. The 
yellow fever also had its reactive influence. In several counties a rai)id 
denudation of timber lands is noted. 

The Southern inland States claim an improvement of 9 per cent. In 
Arkansas the rapid increase of population and settlement will account 
for this improvement. In Tennessee and West Virginia there has been 
a considerable increase in the mining poi)ulation and in mining enter- 
prise. The removal of colored laborers to Xnnsas has caused an influx 
of white labor. In these and in other Southern States it is noted that 
the freedmen are becoming land-owners to an extent hitherto unex- 
pected. 

Korth of the Ohio the enhancement in the value of lands was about 
9 per cent. An increased demand for real estate has sprung up under 
the operation of several causes. Mineral and manufacturing enterprise 
are advancing in different parts of this region, the latter at giant strides; 
but the advance in prices of farm lands in tbis region is evidently due 
to the immense crops cf 1879. Several Cf>rresi)onderits complain that 
timber land is becoming scarce, yet in all the^^o States cleared land 
tears a higher average price. 

West of the Mississippi Kiver farm lands increased 10 per cent, in 
value. In the prairie States — Iowa, Kansas, nnd Kebraslcix — timber land 
bears a higher price than cleared land, and in tbese States a very con- 
siderable effort has been made to i^lant hunh in timber. The rapid in- 
crease in population, together with tbe extension of inanulacturing en- 
terprise in these States, will account for the iiK'rease in iarm values. 

The Pacific States show but 3 per cent, increase. The eifect of the *' 
late labor agitation in California is seen in tliis fact. This agitation, 
however, has measurably quieted down. Several of our correspondents 
reflect at some length the aspects of local oj>inioii and feeling on the 
Chinese labor question. The peculiar character of this labor tends to 
create a disturbance in the general labor market. How it is to be ad- 
justed does not appear from any facts yet <'ioveloped. Late events oi: 
the Pacific coast show a tendency in this class of laborers to diffuse 
themselves over the whole country and not to locate in that section ex- 
clusively. In many respects this is desirable. The disturbing influence 
of this cheapj labor w^ill be felt far less if diffused over the ^v^hole country. 

The a;bove exhibits some of the leading Jaw;^ and causes regulating 
the problem of iKter-State migration and- settlement in o^ir coTintry, aa 
developed by our iate investigations. We have presented already suck 
generalizations as the present state of the inquiry will bei#„ It is a 
question which demands a continued annual investigation, and ixom 
which good results may be anticipated. 
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Statement of the exports of agricultural products of the United States ^ tvith tJietr immediaie 
manufactures, for the two fiscal years ending June 30, 1871), cGnipilcd from the Treas/tti^ 
report of commerce and navigation. 



Prodactfl. 


1878. 


1879. 


Quantity. 


Value. 


Quantity. 


Value. 


Animals, living: 


29,284 
80, 040 
4,104 
3, 860 
183, 995 


$267, 259 
8, 896, 813/ 
798, 72A 

501, 5rr 

333, 499 
40, 841 

80, 740 
78, 989 
218, 985 
2, 618, 100 
3L, 247 

361, 348 

30, 283 

1, 286, 840 

6, 189, 052 

903, 908 
468, 436 
127, 000 
391,574 

094, 440 
17, 447 

51, 752, 068 
5, 009, 850 

2, 973, 234 

3, 931, 822 
14, 103, 529 


9 75,129 
; 130, 720 
^% 3,915 
y 4,153 
^ 215, 680 


$700, 262 
8, 379, 200 
770, 742 
530, 989 
1, 082, 938 
23, 623 

48, 347 

70, 800 
225, 104 

4, 828, 158 

43,779 

279, 170 
18,629 
1. 171, 523 

5, 846, 882 
953, 188 
402, 557 
132, 699 
433, 743 

1, 037, 923 
134, 832 

51, 074, 433 

4, 883, 080 
2, 336, 378 

5, 421, 205 
12, 579, 968 

119, 883 
14,258 
22, 856, 673 
123, 013 
4, 807, 568 
7, 311, 408 

30, 827 
621,311 
6,934, 940 
45, 823 

17,644 

8,118 
338, 015 






Animal matter: 

Bone-black, ivory-black, &o ponnds.. 


2, 738, 784 
47,429 
1,567,265 


1, 026, 127 

42, 393 
1, 815, 6D9 






250, 563 


394. 097 


Hair: 














Leather: 


28, 389,140 


28, 719, 623 




351, 152 


329, 355 








Oil: 


1, 651, 648 
19,823 

592, 814, 351 
54, 046, 771 
38, 831, 379 
21, 837,117 

123, 783, 736 


1, 963, 208 
145, 041 

732, 249, 576 
54, 025, 832 
36, 950, 563 
38, 248,016 

141, 654, 474 


Frovisiona: 




94, 265 
342, 667, 920 
130, 582 
71, 889. 255 


14, 880 
30, 014, 254 
9, 272 
4. 913, 657 
5, 102, 625 

36, 272 
621, 857 
6, 695, 377 
95, 074 

93, 358 
10, 430 
438, 554 


91, 740 
326, 658, 686 
1,440,197 
84, 401, 676 

""i2,"297,'689' 

99, 963, 752 
168, 745 

i 

60, 784 
8, 133 


liliitton, frosh .........do.... 




fioap: 






10,910,742 
85, 505, 919 
326, 613 

347, 854 
10, 626 




Wool: 


^ Total valae of animals and animal 








$145, 587, 515 




$146, 64J^ 23^ 


Breadstnffa and ether preparations 

Bread and biscuit poimiU . . 






3, 921, 501 
14, 392,231 
85, 4GI, 098 
432, 753 

3 715 479 

6, 962 
72, 404) 961 
3, 947, 333 


2, 565, 736 
730, 317 

43, 030, 358 
1, 336,187 
1,277, 920 

3, 051, 739 

30, 775 
96, 872, 016 
25, 095, 721 
1,077,433 
1, 709, 639 
33, 953 


715, 530 
15, 505, 190 
g6,-29r>, 252 

397, 160 
5 452 136 

4, 851, 715 

4, 351 
122, 353' 936 

5, 629, 714 


401, 180 

682, 471 
40, 655, 120 
1, 052, 231 
1, 618, 044 

15, 113 
130, 7ai, 079 
29, 567, 713 
817, 536 
1, 740, 471 
35, 538 














631, 105 


740, 130 






$187, 811, 794 




$210, 391, 066 


Cotton, and its maniifacturea : 






6, 325, 147 
1, 601, 208, 364 
37, 765, 313 
88, 528, 192 


1, 616, 21 4 
178, 415, 270 

2, 559, 910 
7, 053, 4G3 
1, 425, 237 


4, 030, 228 
1, 624, 342, 605 
45, 116, 058 
84, 081, 319 


1, 108, 072 
161, 196, 178 
3, 209, 285 
6, 2S8, 131 
1, 356, 534 












191, 470, 144 




173, 158, 200 
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Frodacta. 



1878. 



Quantity. 



Value. 



1879. 



Quantity. 



Wood, and its products: 

Boards, planks, joists, &e,.......M feet.. 

Laths, palings, pickets, 6lc... M.. 

Shingles M.. 

Box-shooks m 

Other sbooks, stayes, aiid heading 

Hogsheads and barrels, empty .. number . . 

All other lumber. \ 

Fire- wood * cords.. 

Hop, hoo'p, telegraph, and other poles 

Logs, masts, spars, and other whole timber 
Timber, sawed and he wed.... cubic feet.. 

All other timber 

Household fnniiture 

Woodenware 

All other manufactures 

Ashes, pot and pearl pounds. . 

Bark, for tanning 

Besin and turpentine barrels. . 

Spirits of turpentine gallons.. 

Tar and pitch barrels . . 



313, 143 

3, 050 
46,518 



82, 402 
"2," 837 



18, 361, 915 



679, 882 



1, 042, 183 
7, 633, C68 
73, 407 



]: 

:-*;;, ulO 
3, 778, li.iG 

520, 454 
9, 409 
377, 137 
35'2, 104 
2, 602, 7H4 
114, 9U7 

1, 9G1, 522 
287, 861 

1, 714, 440 
38, 389 
111,335 

2, 329,319 
2, 383, 5{J9 

158, 094 



275, 102 
4, 476 
55, 858 



118,004 
""3,444 



13,255, 241 



1, 060, 691 



1, 112, 816 
7, 575, 5!iG 
52, 350 



Total yalne of wood, Sco . 



21, 747, 117 



Mllcelltmeons : 

Brooms, brushes, &o 

Cordage, ropes, and twine of all 

kinds .....pounds.. 

Fruits: 

Apples: Dried pounds.. 

Green or ripe bushels.. 

Other, green, ripe, or dried 

Preserved, in ca-ns or otherwise 

Ginseng pounds.. 

Hay tons.. 

Hemp: 

Unmanufactured cwt.. 

Cable and cordage do — 

All other manumctures 

Hops pounds.. 

Liquors, alcoholic, cider and beer: 
Ale and porter : 

In bottles dozens.. 

In casks gallons.. 

Spirits, distilled from : 

Grain gallons.. 

Molasses do — 

Other materials do — 

Wine do — 

Oil-cake pounds.. 

Oil: 

Cotton-seed gallons. . 

Linseed do — 

Essential or volatilo 

Seeds : 

Cotton pounds.. 

Flax or lint bushels.. 

All other - 

Starch pounds.. 

Sugar: 

Brown pounds.. 

Befined do 

Molasses gallons . . 

Candy and confectionery 

Tobacco : 

Leaf pounds.. 

Cigars M.. 

Snuff pounda.. 

Other manufactures ■ 

Vegetables, Sec.: 

Onions ..bushels.. 

Pickles and sauces - - . 

Potatoes bushels.. 

All other 

Vinegar gallona.. 

Total value of miscellaneous products 



3, 411, 413 

4, 188, 173 
279, 447 



421, 395 
0, 511 

2,325 
11, 402 



18, 458, 7S2 



76, 475 
119, 579 

2, 258, 401 
655, 804 
12, 386 
46, 014 
342, 44G, 439 

4,992, 349 

38, 901 



16, 757, C34 
263 



12, 995, 385 

52. 6B3 
44, 040, 409 
1, 477, 057 



283, 973, 193 

2, o:?2 
13, 344 



56, 795 



146, 037 

3S9, 004 

260, 0S5 
38G, 2GI 
2D6, 310 
435, 450 
497. 247 
141, 340 

18, 210 
146, 043 
1, 0.3(>, 709 
2, 152, 873 



103, 279 
38, 918 

864,102 
272,457 
12, 6"»3 
SJv, 775 
1, 095, 163 

I, 514, 323 

323^ 341 

179, 603 
437 
I, 085, 887 
C05, 521 

4, 5Ci5 i 
,.508,148 
3Ga. 7^;? I 
42,t;37 ! 

■, 803, ir-j I 
4o, 170 
7, 825 
627, 322 

44, 522 
11;, 0v,7 
541,5^3 
13;-, -G9 
4, 120 



3, 960, 351 

7, 379, 836 
1, 388, 800 



391, 264 
8, 127 

1,281 
16, 182 

'5,*458,"i59' 



125, 873 
93, 014 

7, 052, 366 
1, 239, 082 
20, 309 
46, 224 
3-tO, 905, 395 

5, 352, 793 
30, 416 



16, 397, 938 
49 



14, 298, G54 

43, 955 
72, r;0!), 009 
4,727,3G7 



322 279 540 
' " 2! 259 
13, 522 



64, GD3 j 



22, S73 



52, 245, 3QG i 



EEPOET OP THE STATISTICIAS. 



155 



Statement of flie cxj)orh of agrlcuUurcil pr-^-ds rf ihc l ^'ates, c/c?. —Continued. 



Products. 



Animals nnd animal matter . . 

Breadstnfls, t^c 

Cotton, &c . , 

Wood, ifec 

Miscellaneous 

Total a^i,ri cultural f>:x.ports 
Total exports _ 1 . 



pet cent, of agricultural matter 



KFC A Pi l a L A T ^ ; my^ 7 j^Z? V i 
1871, <S72. 'l8TS. 



r~ 

$47, oio,/r.> 

70, f)19, ;i-^7 
221, 885, :M5 
15, 820, 020 
Co, 0G|^081 



$77,0a0.P^5 



1.2' 



!2, DSS, 925 
21,425, OCS 
40, 139, 2J)G 
it- 



230,190, 507 
25, 851,120 
3 i , 9u L, '! ijfj 



"j7, 30trT054 I 'iOo. TP^^Tift^ j I'J;'. 5-Hi7fTO^ 51.^,314,954 
5J;2, 51S,^(;51 I 540, 219,718 ! o-iO, 132, 5t;3 > 603, 039, OGu 



1874. 



669 

" 161,225,939 
214,319,420 
27, 075, 300 
45, 480, 626 



ProduGts. 



70 



74; 



Animals and animal matter . 

Breads tufla, <kc 

Cotton, &c 

Wood, &c 

MisceUaneous 



Total agricnltnral exporta . 
Total exports 



Per cent, of agricultural matter . 



1875. 



$104, 314; 988 
111, 478, 096 
194,710, 507 
22,875,814 
45, 294, 41 1 



478,67Jre^^, 

643, 094, 767 



74 



1876. 



1113, 941,1509 
131,212, 471 
200, 382, 240 

21, 620, 48?) 

46, 079, 507 



513, 230, 273 
C44, 956, 400 



1877. 



7-/4, 



$140, 554, 066 j 
118, 12*ir94*r 
183, 25^. 248 
23, 422, 9G6 
58, 052, 719 



524, 0 4O,/939 
CS9, IG' " 



$145,587,515 
181, 811, 794 
191, 470. 144 
21, 7-^7, 117 
52, 245, 306 



^)92. BGl, 876 
■~ " " 815 



-07^ 390 722, 811, 



OP a- /Si 



1879. 



$140, 644^^33 
210, 391,066 
173, 158, 200 
20, 122, 967 
53, 84£02e 



604, loSU^i 
717, 0^3, 777 



It must be borne in mind that the values of 1879 are, with the excep- 
tion of a few months, on a si)ecie basis, while those of the preceding 
years are on a currency ba;5is. Thus it appears at first glance tliat the 
total exports of the country had decreased, since June 30, 1878, from 
$722,811,815 to $717,003,777 ; whereas if taken on a specie basis there 
was an increase of 2\ per cent., and the figures would read for 1878, 
$680,709,208, and $098,340,790 for 1870, and an increase of $17,631,522. 
The increase in value of agricultural exports, as shown in the above 
tables, is very considerable, and shows a steady increase year by year. 
Thus the proportion of agricuitural matter to the total export of the 
country is 84, against 82 per cent, last year, and 7G in 1S77. The ex- 
ports of dairy in\)ducts show a great increase, and the following table 
will show the quantity and value exported since 1870. Fully three- 
fourths of the export is to Great Britain, the balance to British America 
and the West Indies : 

Exports of dairy pi-oducts. 



Year ending June 30— 


Batter, j V:ilue. 


Cheese. 


Value. 




Pounds. 1 


Pounds. 
57, 29G, 327 
C3, G9.S 8G7 
60, 2(M, 025 
80, 3Gb, 540 
90,011,077 
101, 010, 853 
97, 070, 2G4 
107, 3G4, CG6 
123, 783, 736 
141, 654, 474 


$8, 881, 934 
8, 752, 990 
7,752, 918 
10,498,010 
11,893, 995 
13, 659, 003 
12, 270, 083 
12, 700, 627 
14,103,529 
12, 579, 8CS 


1872 


7,743,201 1 1,498, 8 i2 
4,518,844 1 952, 919 
4,307,983 1,092,381 
(!, 3G0, 827 ! 1, 5CG, 996 
4, 044, 894 1 1, 109, 496 
21, 527, 212 1 4,424, GIG 


1873 


1874 


1875 


1876 


1877 


1879 


38,248,010 j 5,421,205 





A good idea of the great advance of the country is given in the follow- 
ing table showing the exports ox agricultural products since twenty years ; 



Product. 



Animals and animal matter 

Bread stuffs 

Cotton and its manufactaio 

Wood and its manufacturo 

Miscellaneous 



Total... - 254,£97,SG9 



1859, 



i|;C'0, 081, 180 
24, O-i'i, 752 

109,751. M5 
13, ]2y. 054 
27, 29u. 938 



1869. 



1879. 



$3G, 043, 895 
72. 302, 000 

230, 807, 951 
13, 951, 326 
35, DGO, 749 



$146, 641, 233 
210, 391, 006 
173, 158, 200 
20, 122, 967 
53, 963, 201 



539,047,981 604, 276, €67 



2 
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DISTRIBUTION OF OUR AGRICULTURAL EXPORTS. 



Animals and animal matter.— Our exports of live animals pre- 
sent a value double that of tlie previous year. Tliis increase is mostly 
in cattle and bogs. Cattle exx)orts increased 71 per cent, in number, 
and 115 per cent, in value 5 hogs, 151 per cent, in number and 161 per 
cent, in value ; horses fell off 5 per cent, in number, and 3 per cent, in 
value,- mules increased 8 per cent, in number, and G per cent, in value; 
sheep 17 per cent, in number, aiid 225 per cent, in value ; all other farm 
animals, including fowls, fell oli' 50 per cent, in value. 

Of the export values, cattle represent 72.64 j)er cent.; hogs, 6.20; 
horses, 6.72; mules, 4.72; sheep, 9.52; other animals, 0.20. The United 
Kingdom took 71 per cent, of our entire export value; Continental 
Europe, 4.32 per cent; British ITorth America, 9.15; Mexico, 1.28 ; Cen- 
tral and South America, 0.59; West Indies, 12.18 ; Japan, 0.10; other 
countries, 1.3S. 

The United Kingdom took $8,167,796 worth of live animals, against 
$3,175,330 last year; 'Continental Europe, 8490,100, against $223,397; 
British North America, $1,053,592, against $747,654; Mexico, $149,827, 
against $196,321 ; Central and South America, $61,810, against $87,365; 
West Indies, $1,380,962, against $1,382,330 ; Japan, $14,500, against 
$9,190; other countries, $160,167, against $23,570; total, $11,487,754, 
against $5,845,157. There is a shght falling off in the value of exports 
to Central and South America and to the West Indies, but a heavy in- 
crease to Europe and especially the United Kingdom. The number of 
cattle, hogs, horses, mules, and sheep sent out 01 the country was nearly 
one-half greater than in 1873. T]ie following table sho^^s the distribution 
of this class of agricultural exports: 



Animals. 



Cattle: 

Number 

Aggroj^ate value . 

Average value... - 
Hogs: 

Number. 

Aggregate value . 

Average value. . . . 
HorsoH: 

Number 

Aggregate value - 

Average value.. 
Mule6: 

Number 

Aggreg^ate value . 

Average value..— 
Sbeep: 

Number. 



Aggregate value - . . 

Average value 

Otber, aggregate value . 



Total value to each country. 

1879 

1878 



71,794 
$6, 610,114 
$92 01 

25, 033 
$239, 484 
$9 ]3 

1, 683 
$410,420 

$2i'3 8Q 

205 
0,750 
$10J 38 

]08,f..V2 
Sf887. 701 
$8 JG 
$3, 327 



Per cent, of values to each country: 

1879 

1878 



$3, 167, 796 

y, 175, 330 



71. 00 
5-4.32 



3, 2fi4 
$325, 120 
$99 61 

700 
$5, 700 
$3 01 

485 
$U5,Gr}0 
$300 31 



2,700 
$21, 400 
$7 92 
$1, 230 



8, 555 
$518, 135 

$60 56 

43, 180 
$149, 111 
$9 32 

317 
$55, 089 
$175 67 

16 

$!,70:') 
$106 53 

9, 559 
$27, 949 

$2 92 
$1, 003 



$499, 100 
223, S97 



4. 32 

3,82 



$1, .053, 592 
747, G54 



9. 15 
12. 80 



2, 145 

$20, 325 
$9 48 

838 
$2, 321 
$2 77 

506 
$16. 230 
$32 09 

23 
$1, 720 
$61 43 

89, 639 
$103, 789 
$1 16 
$5,442 



«• 

H 
1^ 



128 

$9, 024 
$70 50 

13 
$320 
$2 46 

122 
$19, 617 
$160 79 

161 
$19, 835 
$123 20 

2, 233 
$12, 540 
$5 61 
$474 



$149, 827 
196,321 

1.28 
3. 30 



$61, 810 
87, 365 



0.59 
1.49 
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Cattle: 

I^umber ..........■■». 

Aggregate value ...... 

Average valae....— >— 
Hog8: 

!N umber 

Aggregate valae 

Average value 

Horses : 

Number 

Aggregate value ............... 

Average value..... 

Mules: 

Number 

Aggregate value 

Average value 

Bheep : 

Number 

Aggregate value 

Average value 

Other, aggregate value 

Total value to each country: 

1879 

1878 

Per cent, of vaiues to each couatry 

1879 

1878 , 



50, 7fil 
$881, fiD7 
$17 37 

251 
$1, 793 
$7 14 

739 
$10S, 051 
$113 37 

3, 056 
.$3G4, 014 
$119 11 

2, 622 
$20. 939 
$7 99 
$6, 4G8 



$1, 380, 9G2 
1, 382, 330 



12. 18 
23. G5 



11 

$930 
$84 55 



11 

$5, 025 
$456 82 



200 
$8, 545 
$42 72 



$14, 500 
9, 100 



0. 10 
0. 16 



$7, 855 
$110 5G 

114 
$1, 533 
$13 45 



$12. OGO 
$231 92 

787 
$132, 9C5 
$168 75 

25 
$75 
$3 00 
$5, 679 



$160,167 
23, 570 



1. 38 
0. 40 



m, 820 
$3, 379, 200 
$61 24 

75, 129 
$700, 262 
$9 32 

3, 915 
$770, 742 
$196 87 

4, 153 

$530, 089 
$125 69 

21.5, 680 
$1, 082, 938 
$5 02 
$23,623 



$11, 487, 754 
5, 845, 157 



100. 00 
100. 00 



pi o 

^ 4, g 

o;i o go 



72. C4 
e.02 
6.72 

9.52 
0.20 



100.00 



Of dead animal matter, pork and its preparations constitute about 
three-fifths of the total value. The average export values are more 
than 20 per cent, below those of 1878, but the great increase in quan- 
tities-brings the aggregate value nearly up to the previous year. While 
the export of lard in quantity has lallen olid per cent., bacon and hams 
have increased 24 per cent., pork 18 per cent., iuul lard oil 20 per cent. 
The United Kingdom takes larger quantities of all kinds except lard, 
the increase in bacon and hams amounting to nearly a hundred million 
pounds ; yet her total values have fallen ofi' about G per cent. France 
falls off about one-fourth in her total value, and in her quantities of 
bacon, hams, and lard 5 she has trebled her quantity of pork, and 
double'd that of lard oil. Germany reduces her aggregate value nearly 
10 per cent., but increases her quantities of all articles, excex3t lard oil, 
which has fallen to about one-twelfth of last year's export. Eelgium 
and iN'etherlands are liberal customers in this line, their aggregate value 
of exports having increased in spite of the heavy decline in prices. 
They enlarged their demand for bacon and hams about CO x)er cent, j 
for lard, 12 per cent. } for pork, nearly 80 per cent. ; and for lard oil, 
nearly double. With other European countries our trade has enlarged 
about 40 per cent, in total value, all the items in the table showing a 
heavy increase in quantity and a smaller increase in aggregate value. 
Our trade with Europe foots up $71,412,971, against $77,748,718 last 
year, a loss of about 8 per cent. Yet there is a very large increase in 
quantity in all except lard, which falls off about 10 per cent. 

Our trade with British Korth America falls oft" about oue-fourth in 
total value, and also declines in the quantities exported. With Mexico, 
Central and South America, and the West Indies, the . aggregate value 
of exports also decreases, though the quantities are enlarged, excei)t in 
liacon and hams, which show a considerable falling off. The trade to 
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other countries^ which is but a small part of the whole, presents an 
increase both in quantity and aggregate value. The ex^^orts of hog 
products are distributed as follows: 



Article!. 



Bacon and hams: 

Pounds 

Value 

Averiige per pouiid . ....i 
Lard: 

Founds 

Value - 

Average per pound , 

Pork: 

Pounds , 

Value , 

Average per ponnd , 

Lard oil : 

Gallons 

Value 

Average per gallom , 

Total value to each country x 

1879 

1878 

Per cent, to each country: 

1879 

1878.... 



516, 862, 581 
$38, 535, 923 
$0 07. 4 

89, 248, 618 
$6, 231, 799 
$0 06. 9 

30, 784, 739 
$2, 032, 156 
^0 06. 6 

1, 315, 672 
$680, 194 
$0 51. 7 



53, 593, 720 
$3, 248, 214 
$0 06. 1 

42, 360, 456 
$2, 877, 630 
$0 06. 8 

2, 168, 614 
$140, 658 
$0 06. 5 

337, 407 
$178, 271 
$0 52. 9 



$47, 480, 072 
50, 867, 407 



$6, 444, 773 
8, 586, 936 



37, 508, 897 
$2, 051, 712 
$0 05.5 

89, 710, 334 
$G, 1G3, 503 
$0 06. 9 

919,817 
$52, 281 
$0 05. 7 

14, 490 
$8, 379 
$0 57.8 



$8, 275, 875 
9, 678, 705 



59.45 1 
58.02 



8. 07 

9. 79 



10. 37 

11. 04 



89, 622, 804 
$4, 084, 311 
$0 05.5 

40, 193, 957 
$2, 750, 840 
$0 06. 8 

292, 930 
$17, 279 
$0 05. 9 

77, 001 
$41, 120 
$0 53.4 



$7, 793, 550 
7, 536, 310 



0.76 
.8.59 



18, 730, 113 
$907, 798 
$0 04. 8 

7, 291, 504 
$500, 972 
$0 06.9 

174, 905 
$9, 729 
$0 05. 6 

349 
$202 
$0 57.9 



$1, 418, 701 
1, 080, 360 



L78 
L23 







/ 




to 




II 




h 
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1 
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bi. 5 










O 


H 




Bacon and bams: 
















3, 545, 586 


10, 692, 407 


1,092, 626 


600, 842 


732, 249, 576 






$279, 329 


$897, 295 


$102,634 


$67, 167 


$51, 074, 433 


64.00 




$0 07. 9 


$0 05. 3 


$0 09. 4 


$0 11.1 


$0 06. 9 




Lard: 
















2, 902, 429 


31, 989, 874 


21, 989, 744 


971, 770 


326, 658, 686 






$201, 581 


$2, 303, 702 


$1, 740, 049 


$86, 597 


$22, 856, 673 


28.76 


Pork: 


$0 06. 9 


$0 07. 2 


$0 07. 9 


$0 OS. 9 


$0 06. 9 




16,968,151 


26, 670, 535 


4, 847, 636 


1, 574, 349 


84,401,676 






$811, 125 


$1, 394, 697 


$259, 757 


$39, 880 


$4, 807, 568 


6.03 




' $0 04. 8 


$0 05. 2 


$0 05.4 


$0 ,05. 7 


$0 05. 7 




Lard oil: 
















40, 970 


33, 749 


105, 242 


38, 328 


.1, 903, 20S 






$24, 221 


$]9, 199 


$02, 705 


$23, 632 


.$1, 0;i7, 923 


1.28 




$0 59. 1 


$0 56. 9 


$0 59. G 


$0 61.8 


$0 52. 9 




Total value to each country : 
















$T, 316, 256 


$4, 614, 893 


$2, 165, 195 


$2G7, 282 


.^79, 776, 597 


100. 00 




1, 184, 149 


5, 509, 433 


2, 317, 371 


2i3, 748 


87, 674, 419 




Per cent, to each countrjy: 
















1. 65 


5. 78 


2. 71 


0. 34 


100. 00 






2. 15 


6. 28 


2.64 


0. 36 


100. 00 





Beef products show a small decline in aggregate values, but the quan- 
tities of nearly all the articles exported are greater than last year. The 
price of fresh beef declined 3 per cent., salt beef 18, butter 21, cheese 20, 
tallow 15, glue 10, candles 12, leather C. iTeat's-foot oil advance^ 5 per 
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ceut., and increased its quantify from 19,823 palloiis to l'i5,6J:l. The 
following table will show the distribution of this class of products. 



Articles. 


o 

a 

1 


.►'^ 


a 

d 

B 
c3 


5^ 


O Cj 

o 


Freah beef : 


52, 792. S69 
$4. 776, 572 
$0 09. 0 

22, 027, 262 
$1, 430, 886 
$0 06. 5 

24, 841, 714 
$3, 727, 965 
$0 15. 1 

136, 603, 242 
$12, 122, 379 
$0 08. 8 
$24, 915 

44, 930, 280 
$3, 115, 748 
$0 07. 0 

fOO, 894 
$10, 799 
$0 10. 7 
$133, 964 

118, 672 
$113, 156 
$0 95. 2 

360 
$58 
$0 16. 1 

38, 669,743 
$3, 609, 679 
$0 19. 3 
$765, 103 
$113, 245 


1, 

$95, 034 
























gait beef: 
Butter: 
Cheese : 


501, 331 
$39, 368 
$0 07. 0 

CI, ?.15 
$9, 749 
$0 15. 7 

27, 273 
$2, 400 
$0 09. 0 
$85 

18, 923, 453 
$1, 290, 210 
$0 06. 8 


2, 409, 670 
$147, 104 
$0 06. 1 

8,210,578 
$8S4, 735 
$0 10. 7 

410, 827 
$33, 740 
$0 08. 2 
$1, 547 

12, 008, 784 
$835, 277 
$0 06. 1 

71, 200 
$8, 704 
$0 12. 2 
$250,711 

690 
$597 
$0 £S. 6 

470 
$67 
$0 14. 3 

7, 536, 200 
$1, C30, 721 
$0 21.6 
$28, 639 
$117, 891 


1, 416, 964 
$83, 681 
$0 06. 0 

86. 654 
$13, 832 
$0 16. 0 

19, 473 
$1, 674 
$0 08.6 


117, 250 
$6, 599 
$0 05. 6 

13, 613 
$2, 259 
$0 16. 6 

3, 188 
$296 
$0 09.3 


Tallow: 
Glue: 


8. 055, 114 
$573, 383 
$0 07.1 

122, 650 
$10, 139 
$0 08. 3 
$29, 226 

24, 918 
$19, 892 
$0 80. 0 


11, 000, 884 
$756, 819 
$0 06.8 














Keat's-foot oil: 


$232, 443 

509 
$410 
$0 80. 6 


$600 










Candles : 


12, 532 
$1, 832 
$0 14. 8 

110, 728 
$22, 894 
$0 20. 6 














Leather: 


26, 899 
$4, 980 
$0 18. 5 
$1, 033 
$869 


1,471,479 
$368, 629 
$0 25. 0 
$84, 385 
$55, 644 


Manufactures of leather, Talne 

Total for each oountry : 

Per cent, to each country: 

1879 




$29, 944, 469 
31, 737, 390 


$1, 684, 541 
1, 808, 804 


$3, 939, 733 
2, 907, 843 


$1, 240, 485 
1, 492, 463 


$791, 299 

635, 564 


71, 96 
74. 70 


4. 05 
4. 26 


9. 47 
6.84 


2. 98 

3. 51 


1. 90 
1.43 
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Fresli beef: 










> 






187, 502 


5, 420 






54, 02.5, 832 






$9, 032 


$542 






$4, 883, 080 


11.73 




$0 04. 9 


$0 10. 0 






$0 09.0 


Bait be<jf: 










2, 014. 9r>n 


4, 804, (.«;7 


2, 153, 090 


1, 444, 079 


36, 950, 563 






$107, 773 


$ol3, 370 


$135, 055 


$t;2, 541 


$2, 826, 378 


5. 59 




$0 05. 3 


$0 06. 5 


$0 06. 2 


$0 04. 3 


$0 06.3 




Butter : 
















824, 373 


2, 728, 851 


959, 458 


520 °61 


38, 248, Olfl 






$102, 073 


$384, 628 


$182,497 


$113] 467 


$5, 421, 205 


13.28 


Cheese : 


$0 12. 4 


$9 14. 1 


$0 19. 0 


$0 21. 7 


$0 14.2 




2, 876, 351 


1, 145, 696 


380, 000 


188, 424 


141, 654, 474 






$231, G67 


$123, 246 


$40, 396 


$24, 110 


$12, .579, 968 


30.25 




$0 08. 1 


$0 10. 8 


$0 10. 6 


$0 12. 8 


$0 08. 9 






$3,480 


$22, 140 


$17, 421 


$50, 295 


$119, 883 


0. 29 


lallow: 












1, 839, 035 


597, 155 


2, 265, 857 


243, 190 


99, 963, 752 






$114,004 


$42, 43!) 


$174, 8G9 


$26, 200 


$G, 934, 940 


16.44 


Glne: 


$0 06. 2 


$0 07. 1 


$0 07. 7 


$0 07. 6 


$0 07.0 




6t, 692 


12, 537 


13, 897 


8, 227 


394, 097 






$9, 130 


$2, Ool 


$2, 085 


$871 


$45, 779 


o.lo 




$0 14. 1 


$0 16. 3 


$0 15. 0 


$0 10. 5 


$0 11. 1 






$499, 031 


$43 


$2, 243 


$23, 262 


$1, 171, 523 


2. '80 


Neat* 8-foot oil: 














126 


34 


99 


683 


145,641 






$89 


$32 


$97 


$559 


$134, 832 


0.30 




$0 70. 6 


$0 94. 1 


$0 79. 1 


$0 96. 0 


$0 92. 5 




CaDdles : 
















83, 811 


961, 191 


729,465 


28, 050 


1, 815, 699 






$10, 505 




$93, 465 




$225, 104 


0.54 




$0 12. 5 


$0 12. 0 


$0 12. 8 


$0 12. 8 


$0 12. 4 




Leather : 
















481, 371 


46,108 


35, 246 


341. 849 


28, 719, 623 






$112, 523 


$'.), 859 


$8, 923 


$78, 671 


$5, 84(], 882 


.14. 06 


■•jt ^ f r 


$0 25. 4 
$C, 145 


$fl 21. 4 
$12, 816 


$0 25. 3 
$14, 768 


$0 23. 0 
$40, 209 


$0 20. 4 
$953, 183 


2. 30 


Manufactures of leather, value 


$120, 166 


$139, 580 


$238, 674 


$182, 930 


$068,999 


2.36 


Total for each country: 














1879 


$1, 325, 618 


$1, 166, 315 


$910, 497 


$606, 804 


$41, 609, 761 


100.00 


1878 


1, 2G1, 489 


1, 236, 509 


810, 611 


585, 973 


42, 476, 651 




Per cent, to each country: 














1879 


3.19 


2. 80 


2. 19 


1. 46 


100. 00 




1878 


2. 98. 


2. 92 


1. 91 


1.40 


100. 00 





The United Kingdom is our largest customer for the class of articles 
rei)resented in the above table, though her proportion of the total value 
shows some decline. European countries taken together absorb about 
the same proportion of our beef products as last year, a little over 70 per 
cent., and the other parts of the world less than 30 per cent. The United 
Kingdom takes a little less beef, fresh and salt, but increases her demand 
for butter, cheese, tallow, aiid leather. Several minor items also show 
some increase. France took more beef, butter, and tallow, but the other 
items fell off. Germany has not yet called upon us for fresh beef, but 
has increased her demand for salt beef, butter, cheese, tallow, and leather. 
Belgium and Netherlands take more salt beef, cheese, and leather, but 
less of butter and tallow. Tlie other Europejin countries take less beef 
o.;nd leather, but more butter, cheese, and tallov/. The British North 
American trade has considerably enlarged on the whole ; all the leading 
staples were sent out in increased quantities except butter. Our trade 
with the West Indies si lows some decline in total values but an increase 
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in the quantities of several articles. The American continent south of 
us has increased both in total value of exports and in the quantities of 
several leading items. The other countries of the world likewise show 
an increased appreciation of our agricultural staples. On the whole, our 
beef products have fully held their own in quantity, the decreased aggre- 
gate values being due to the decline of prices from the previous year. 

Of sheep products we sent out 1,440,197 pounds of fresh mutton, val- 
ued at $123,013, against 130,582 pounds, valued at $9,272. Of our last 
year's exports the United Kingdom took nearly the whole. But France 
and British North America for the first time appear in the list of coun- 
tries purchasing our fresh mutton. This trade has all the appearance of 
growing rapidly. The improvement of the wool-bearing sheep of our 
Western plains, by judicious crosses with the best mutton breeds, is be- 
ginning to tell upon our export trade in mutton. Of wool we shipped 
only 60,784 pounds, valued at $17,644 against 347,854 pounds, valued at 
$93,358 the previous year. The immense demand of our own resuscitated 
wool manufacture has left but little for export, and has stimulated the 
import to large proportions in spite of protective tariff duties. Of wool 
manufactures we exported to the value of $364,377 against $448,894 the 
previous year. Our home demand has here also absorbed the increased 
product of our mills, and has narrowed the margin of goods available 
for export. 

Bkeadstuffs. — ^The following table presents the distribution of our 
export of cereals and their preparations. 



Sarley: 

BiiBhels.M...' 

Valna 

Ayerase per boah^. ... 
Bread: 

Pounds 

Talne 

Average per ponnd . ... 
Com: 

Bushels....^. 

Value 

Average per bualiel. ... 
Com meal: 

Barrels ......... 

Value 

Average per burel 
Oats: 

Basbels 

Value 

Average per bushel.... 

Sye: 

Busbols..... «, 

Value , 

Average per bushel. ... 
Sye floor : 

Barrels ................. 

Value , 

Average per barrel . ... 
Wheat : 

Bushels................. 

Value 

Average per bushel. .... 
Flour: 

Barrels 

Value 

Average per barrel .... , 
Other grams : 
Value... 



Oth^j^reparations of grain: 



176, 132 
$107. 416 
$0 60.9 

6,599 
$429 
$0 06.5 

64, 506, 311 
$30, 883, 937 
$0 47.9 

4,805 
$13, 523 
$2 81. 2 

123, 516 
$44, Oil 
$0 35.6 

135, 700 
$86,604 
$0 63.8 



11 AQr 



57,419,292 
$60, 356, 674 
$1 05.1 

2, 629, 665 
$13. 964, 979 
$5 31.1 

$220,938 

$1,413,364 



3,564,226 
$1, 141, 239 
$0 44.5 

30 
$98 
$3 26.6 

1, 991. 396 
$628,919 
$0 3L6 

167, 817 
$105, 531 
$0 62.8 



42.147.558 
$46, 691, 216 
$1 10.8 

27.075 
$129, 703 
$4 79.5 

$441 

$1,180 



I 



550 
$600 
$1 09. 1 

660 
$59 
$0 09.8 

3, 894, 311 
$1. 826, 611 
$0 47. 0 

00 
$283 
$3 14.4 

398 
$96 
$0 32.2 

748,622 
$455. 600 
$0 60.9 

20 
$70 
$3 50.0 

422, 242 
$470, 692 
$1 1L5 

11,233 
$64,628 
$5 75.3 

$2,960 

$23,332 



'A 



n 



1,806,080 
$804,565 
$0 44.5 

6 

$25 
$4 25.0 

698,860 
$219,248 
$0 3L4 

3, 393, 689 
$2, 213, 155 
$0 65.2 



11, 443. 538 
$12, 157, 699 
$1 06.2 

52,097 
$229,278 
$5 1&8 

$120 

$28,610 



3.624 
$1,206 
$0 46.0 

19,884 
$1,153 
$0 06.0 

4,056,323 
$1, 983, 897 
$0 48.8 

1,408 
$3,565 
$2 53.2 

48,746 
$14. U8 
$0 32.3 

880,084 
$205, 379 
$0 62.3 

1 

$3 

$8 oao 

5. S34. 375 
$5, 825, 454 
$1 09.5 

121,795 
$540,720 
$4 43.9 

$14,800 

$8,874 



162 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



Eic«: 

Poimd« 

Valnis , p...... 

ATer»S9 p«r pomL4 . . 

Total yaln* to eack eeutxy i 

1879 

1878... 

Per eent of tot^l vsane to f»0)i 

eountry : 

1879. >;rsaa a^n^v* avipyvA • • 

LB78 



J, §76 
10 Q$,» 



$107, 098, 081 
125. 819, 463 



M.89 

69. 50 



I 



47, 993 
$3, 580 
$0 07.5 



$48, 701, 907 
7, 657, 563 



».17 
4. 20 



i 



2,524 

$192 
$0 07.6 



$2, 845, 123 
1, 764, 517 



1.S6 
0.96 



$15, 092, 750 
9, 362, 071 



7.46 

5.11 



lis 

o 



$22 
$0 «7,8 



$8, 996, 700 
5, 671, 707 



Barley: 

Bushelf..... 

Vuliui.,,,,, 

Average peifbnshel. .......... 

Bread : 

Fonndi 

y»J^e- V 

Ayerasa per pound . 

Com: 

l^^^^ f- 

4.Yerage per l»«iliel 

Coin meal : 

Barrels 

Value 

Areiage per barrel 

^QBhels....... p.« , 

V#lue 

Average per bnahoi 

Bnshela .....v*-*--- 

Yalue 

Average per buBhel 

Eye flour : 

Barrels ii • 

Value 

Average per barrel 

Bushels , 

V?.lue 

Average per bushel 

FioHT; 

Barrels ..,...p,, 

Vjilue , 

Average per barrel 

Other graina ; 

V^lue. .., 

Ottiei preparatioua of grain: 

Value 

Kicf : 

Pounds , 

Val:ie 

Average per pound 

Ttual vftlna to each country i 

1H,79. . , 

1878 

Fer cent, of total value to eacb 

country ; 

1S79 

1878 



1-1 



i 



. 38, 367 
123, 591 
$0 61.5 

137,344 
$7, 552 
$0 05. 5 

7, 297. 027 
$2, 822, 595 
$0 38.6 

811, 927 
$513, 220 
$2 42. 2 

3, 219, 315 
$557, 941 
$0 25.1 

71, 602 
$34, 832 
$0 47. 2 

351 
$1, 359 
$3 80.4 

5, 2Qi, 033 
$4, 776, 604 
$0 92.0 

504, 920 
$2, 292, 341 
$4 73. 8 

$16, 612 

$27, 151 

50,663 
$2, 694 
$0 05.3 



9 O . 



$11, 176, 492 
14, 675, 341 



S.S5 

8.00 



126, 310 
$53, 674 
$0 44.6 

4, 153,726 
$210, 577 
$0 05.6 

364, 349 

$232, 712 
$0 63. 8 

11, 839 
$34, 634 
$2, 92. 5 

22. 205 
. $9,671 
$0 43.5 



230 
$704 
$3 45. 2 

226, 085 
$236, 149 
$1 04. 5 

1, 117, 041 
$6, 337, 363 
$5 58.0 

$122, 974 

$73, 554 

103, 112 
$5, 882 
$0 05.7 



I 

I 



8, 790, 468 
$345, 328 
$0 04.0 

1, 293, 790 

$672, -983 
$0 52. 0 

162, 660 
$473, 876 
$2 91. 3 

241, 454 
$95, 877 
$0 39. 7 



3, 765 
$12, 970 
$3 44.5 

20, 524 
$25, 182 
$1 22. 7 



377, 553 
$214, 693 
$0 56.8 

2, 467, 060 
$117, 373 
$0 04.8 

513, R86 
$283, 581 
$0 55. 7 

4, 392 
$13,007 
$2 96. 0 

111, 352 
$48, 763 
$0 43. 8 

4, 201 
$2, 869 
$0 68.3 

4 

$17 
$4 25. 0 

146, 349 
$161, 209 
$1 10. 2 



810, 434 '355, 4.')4 
$4,145,288 $1,823,504 
$5 13. 0 



$5 11.4 

$408, 849 

$87, 397 

88, 449 
$4, 963 
$0 05. 6 



$7,217,984 $6,273,253 
7, 996, 210 6, 216, 317 



14.5 

4.25 



$2D, 842 

$78, 919 

444. 150 
$17, 999 
$0 04. 1 



$2, 794, 776 
2, 648, 515 



8. 00 
3.38 



1.32 
1. 40 



I 



715,536 
$401. lie 
$0 56.1 

15, 565, 190 
$682, 471 
$0 04.4 

86, 296, 252 
$40, 655, 120 
$0 47.1 

397, 160 
$1, 052, 231 
$2 65. 0 

3, 542, 136 
$1, 618.644 
$0 29.7 

4, 851, 715 
$3, 103,870 
$0 64.0 

4, 351 
$15, 113 
$3 47.1 

122, 353, 936 
$130,701, 079 
$1 06 0 

5, 639, 714 
$29, 537, 713 
$5 25. 0 

$317. 536 

$1, 740, 471 

740, 136 
$35,538 
$0 04.8 



$210, 391, 066 
181, ^11, 794 



100.09 
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ftoT^tn,*^^®^**® export value of our breadstoffs shows an increase of 

*28,a79,272, or 15 per cent, over the previous fiscal year, notwithstand- 
ing all the items in the table present a lower average value except 
com meal, which has but an insignificant effect upon the entire aggre- 
gate. The average value of barley fell off a third, com 18 per cent., oats 
10 per cent., rye 12 per cent., wheat 21 percent., rice 8 percent. Of grain 
V^,^^ ^^^^ increased from $2.62.6 per barrel to $2.65 ; rye flour 
tell oft 21 per cent,, and wheat flour over 15 per cent. In quantity our 
barley export was less than one-fifth that of the previous year; corn in- 
creased about 1 per cent. ; oats declined about 4 per cent. : rye increased 
15 per cent. Our wheat export showed a vast enlargement, and to this 
more than to any other cause is due our immense increase in the aecre- 
gate value of our breadstuffs export. The amount sent out was 49,9 J^75 
bushels larger than in 1878, an increase of nearly 70 per cent. This was 
mostly of the crop of 1878 marketed during the fiscal year 1879 Our 
nee export, though about one-sixth larger than last year, is still' insig- 
mficant. Of preparations of grain corn meal fell off 8 per cent, and 
lye flour 37 per cent. Wheat flour enlarged 43 per cent. 

In the distribution of this vast amount of production very considera- 
ble changes from last year are noted. The United Kingdom takes about 
half the total value against nearly seven-tenths the previous year. In 
* 7 declined from 3,421,308 bushels to 176,132 : com feU 

off slightly ; oats increased ; rye fell t» a,bout two-fifths but wheat in- 
creased nearly 3,000,000 bushels and flour over a million barrels. Pmn?e 
vastly increased her proportion of this general affffreffate esoeniallv in 
wheat, taking 42,147,558 bushels againft 4,337,09f tCSu™"^ 
she also enlarged her quota of oats nearly threefold. Her flour expOTt' 

S?/ ^ ^^^^^i^^'^i^f '^^^ ^'"^IL Her quota of com is some-' 
what decreased. The raw grain export to Germany is largely aug- 
mented excepting oats, which almost disappeared. Belgium and Neth- 
tw?^v^^ also increased their demand on us for lai^J e??eciaUy 
wheat, which enlarged from 4,337,091 bushels to 11,443,528 their S 
quota increased about 50 per cent. Our trade in brea'dstiks to otheJ 
Luropean countries has also increased ; all the grains were taken in in- 
creased quantities, but the export of flour fell off: With British North 
America our aggregate values have fallen off over $3,000,000. The bar 
^ export IS but a little over 10 per cent, of the previous one in ouan 
tity. Cora oats rye and wheat have declined more or less, but the 
number ot barrels of flour greatly increased. With that portion of the 
American continent south of us and with the West Indies tK"ffrejrnfe 
Sr^h^^^ somewhat increased, but bear a smaller propSrtfof 
whole than last year. The same may be said of the other countries of 
the world not included in the above. «-ytiuuw,a oi 
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Cotton and cotton manufactures.— The distribution of our ex- 
ports of cotton and its manufactures may be found in the following 
table : 



ArtiolM. 



Id 



r 



Sea island: 

Bales 

Ponnds 

"Value 

Average per poimd 

Other raw : 

Bales - 

PoTinda 

Value 

Average per pound 

Colored goods : 

Yarda 

Value 

Average per yard........ 

ITncolored goods: 

Yards 

Value , 

Average per yard.....^.. 
Other mauufaotores: 

Value 

Total vsdne to each coimtiy : 

1879 

1878 

Per cent, of aggregate value to 
each oonn^: 

1879 

1878 

Bav materisd in 1879 : 

Value 

Manufaoturea in 1879: 

Value 

Percent • 

MapTifacturea in 1878 : 

Per cent 



9. 228 
3, 229, 837 
$882, 154 
$0 27. 2 

2, 080, 533 
980, 544, 671 
$97, 821, 681 
$0 09. 9 

8, 851, 512 
$701, 073 
$0 07.9 

22, 567. 249 
$1, 683, 992 
$0 07.4 

$329. 248 



2,233 
800, 391 
$225, 918 
$0 28. 1 

416, 238 
196, 187, 714 
$18, 848. 459 

$0 09.6 



20, 000 
$900 
$0 04.5 

$807 



291, 823 
137,484,413 
$13, 110, 159 

$0 09. 5 

43, 497 
$3, 470 
$0 08. 0 

1, 661, 103 
$131, 314 

$0 08. (y 

$56,879 



76, 004 
35, 430, 925 
$3, 490, 774 
$0 09.9 

52, 728 
$4, 941 
$0 09.3 

114, 482 
$9,494 
$0 08. 3 

$3,357 



$101,418,146 
119.003,985 



$19,076,084 
2&. 964, 236 



$13, 301. 822 
13,455. 953 



$3, 508, 566 
4, 625, 502 



58.67 
61.86 



11.02 
13.45 



7. 68 
7.03 



2. 02 
2.39 



$98,703,835 

$2; 714, 311 
2.68 

L82 



$19,074,877 

$1,707 
0.01 

0.03 



$13, 110, 159 

$191, 663 
1.52 

1.61 



$3,490,774 

$17, 792 
0.51 

0.78 



548,085 
256, 645, 844 
$26, 173, 910 

$0 10. 2 

10, 430 
$880 
$0 08.4 

89, 102 
$9, 804 
$0 11. 0 

$3,311 



$26, 187, 90S 
17, 559, 134 



15. 13 
9. 08 



$26, 173, 910 

$13, 995 
0.05 



▲ztlelM. 



SI 
s4 



So, 
?4 



I 
I 



•i 

I 



11 



Sea island: 

Bales 

Pounds 

Value 

Average per pound . . 
Other raw : 

Bales . ............... 

Pounds ..... 

Value 

Average per pound . . 
Colored goods: 

Yards 

Value 

Average per yard. ... 
Uhcolorcd goods : 

Yards 

Value 

Average per yard.... 
Other manufftctures: 

Value 



15, 975 
7,740, 308 
$788, 450 
$0 10.2 

1, 028, 846 
$75, 109 
$0 07.3 

3, 855. 557 
$360,271 
$0 09.3 

$557,184 



21, 932 
9, 997, 442 
$925, 463 
$0 09. 3 

22, 419,088 
$1, 504, 896 
$0 06.7 

17, 082, 168 
$1,299,754 
$0 07.6 

$193, 611 



311, 283 
$37, 283 
$0 11.9 

6, 258, 805 
$463,485 
$0 07.4 

4. 359. 341 
$415, 557 
$0 09.5 

$54,129 



6,457, 152 
$455, 431 
$0 07.1 

34, 331. 317 
$2, 377, 045 
$0 06.9 

$158, 010 



11,461 

4,030,228 
$1, 108. 072 
$0 27.5 

3, 451, 280 
1, 624, 342, 605 
$161, 196, 178 
$0 09.9 

45, 116, 058 
$3, 209, 285 
$0 07.1 

84,081.319 
$6,288,131 
$0 07. 5 

$1,356,534 



0.64 

93^09 

1.70 

8. SO 
1.27 



Total value to each country x 

1879.. 

1878..... 



$1,781,014 
2, 037. 073 



$3, 923, 724 
3, 939. 306 



$970. 453 

813. 922 



$2, 990, 486 
4, 071, 033 



$173, 158, 200 
191, 470, 144 



100.00 
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Cotton and cotton manufacturea—Continvied.* 



ArtiolM. 


British North 
America. 


Mexico, Central 
and South 
America. 


i 

West Indies. 


other countries. 


Total. 


Per cent, of each 
product 


Per cent, of aggregate value to 

each country : 


1.03 
1. 63 


2.26 

2.02 


0.56 
0.42 


0.73 
2.12 


100. 00 
100. 00 




1878 


Raw material in 1879: 


$788,450 

$992, 564 
55.76 

00.78 


$925,463 

$2, 993, 261 
76.29 

90.93 


$37,282 

$933, 171 
96.18 

100.00 




$162, 204, 250 

$10,853,950 
6.98 

1.97 


Manufactures in 1879: 


$2, 990, 486 
100.00 

100.00 




Uanufactures in 1878: 





The total value of our cotton exports fell off $18,311,944 or 10 per cent, 
from the previous aggregate. In raw material there was a falling off of 
one-third in the high priced sea island cotton, which averaged $0,27.5 
per pound against $0,25.5 last year. Of other raw cotton there was an 
increase in quantity of 27,164,469 pounds, or about IJ per cent. Its 
average value was $0,09.9 per pound against $0,11*1 the previous year. 
It should be remembered that it represented the crop grown and gath- 
ered in 1878, and could have embraced little, if any, of the crop of 1879. 
The whole of our sea island export, as in the previous year, went to the 
United Kingdom and France. Of other raw cotton the XJnited Kingdom, 
France, Belgium, and Netherlands decreased their quota, while Germany 
and other European countries made an increased demand. The European 
continent took 16,614,710 pounds more in the fiscal year of 1879 than in 
that of 1878; that is, so many pounds more of the crop of 1878 than of 
that of 1877. To other countries of the world our aggregate export 
somewhat increased. 

Our cotton goods fell in value from $11,438,660 in 1878 to $10,853,950 
in 1879. There was an increase in the export of colored goods of 7,350,745 
yards, or nearly 20 per cent. But uncolored fabrics fell off 4,446,873 
yards, or 5 per cent. The average values per yard for both colored and 
uncolored goods remain nearly the same. Miscellaneous cotton manu- 
factures suffer some decline in aggregate value. Of colored goods the 
United Kingdom takes about double her previous quantity ; France takes 
none at all. Germany and the rest of Europe take a smaller quantity. 
British Korth America declines. But the American continent south of 
us, together with the West Indies, increase their demand, as do the other 
countries of the world. For uncolored goods the United Kingdom and 
Europe generally have about doubled their demand. British North 
America has also increased, but aU the other countries of the world have 
fallen off. The proportion of the values of manufactures to the total cot- 
ton export is about the same as last year, a little below 6 per cent. 

Wood and its products, — This branch of our agricultural export 
shows a decline of $1,624,150, or over four millions in two years. The 
greatest loss is in timber, sawed and hewed, in which there is a falling 
off of 5,105,674 cubic feet. Laths, hogsheads, barrels, miscellaneous 
lumber, fire- wood, telegraph-poles, logs, masts, spars, pot and pearl ashes, 
tanning-bark, tar and pitch, show increased values at lower prices. All 
the other items decline. The United Kingdom takes to the value of 
$3,120,727 against $6,796,104 in 1878, and $9,220,006 in 1877; France, 
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$656,663 against $758,282 last year; Germany, $838,427 against 
$1,297,470; British America, $1,375,706 against $2,344,054. With other 
countries our trade shows some enlargement. 

Miscellaneous. — The leading miscellaneous articles of agricultural 
export show a considerable increase in aggregate value as well as in 
quantities. The average prices have fallen in all the items except cot- 
ton-seed, hops, oil-cake, and ginseng. The leaf-tobacco export, which 
is full half of the whole aggregate value, increased in quantity 13 per 
cent. The following table shows the distribution of this class of pro 
ducts: 



Article!. 



Fmita: 

Value. 

Hemp and products : 

Vcdne ^ 

Hops: 

Fonnds ...ii 

Value 

Average per ponnd . . 
Spirits: 

Crallons 

Value... 

ATetage per gallon . . 
on cake: 

I'ounds . » 

Value 

Average per pound . . 
Oil, tiottou-seed: 

Gallons 

Value 

Average per gallon . . 
Seed, eotton: 

founds 

Value 

Average per pound . . 
Starch : 

Pounds 

Value 

Average per pound . . 
Sugar, refined: 

Pounds 

Value 

Average per pound . . 
Molasses: 

Gallons 

Value 

Average per gallon . . 
Tobucco, leaf: 

Pounds 

Value 

Average per pound . . 
Tobaoco, manufactures: 

Value. ............... 

Potatoes: 

Bushels 

Value 

Average per bushel . . 
Ginseng: 

Pounds 

Value 

Average per pound . . 



Total value to each country • 



1878., 



Par cent, of value to each country: 

1878 

1879...* 



o 

.9 


France, 


Germany. 


Belgium and 
Netherlands. 


s 

Is, 

it 


$993, 288 


$29, 938 


$166, 741 


$119,486 


$llt. Hi 


$661, 927 


$130, 716 


$41, 920 


$107, 90S 


$66^ 963 


$666, 993 




3,523 
$458 
$0 12.9 

122, 476 
$35, 943 
$0 29.3 


6,528 






$950 
$0 14.6 

9,777 
$3, 600 
$0 36. 8 




$0 18. 0 

108, 529 
.$45, 842 
$0 42. 2 






3, 380, 162 
$1, 018, 566 
$0 30. 1 


[ 2. 544, 167 
$828, 497 
$0 92.6 


goo fiQI iftfl 

O^^^ i>oX, %VCT 

$4, 248, 323 
$0 12. 8 

557, 785 
$230, 117 
$0 41. 3 


16, 765 
$109 
$0 10. 1 

1, 259, 878 
$538, 251 
$0 42. 7 


889, 494 

$6, 323 
$0 1G.2 

1,094 
$451 
$0 41. 3 


10,895 
$140 
$0 13.5 

99, 396 
$44, 467 
$0 44.7 








$1, 383, 083 
$0 41.3 


18, 397, 938 
$141, 188 
$0 08. 7 


































2, 974, 377 
$133, 953 
$0 04. 5 


98, 745 

<pO, ^oo 

$0 04. 0 


3, 546, 214 
$1&2, 761 
$0 04.3 


4, 453, 760 
$179, 060 
$0 04.0 


79, 696 

$3', 841 
$0 04. 9 


40, 997, 632 
$3, 437, 188 
$0 08.4 

3, 794, 7C0 

$o64, 396 
$0 17. 5 


85 


141, 237 
$12, 680 
$0 09. 0 

735, 972 
$200, 614 
$0 27. 3 




57,051 
$4,834 
$0 08. 5 

53, 318 

$17, 125 
$0 32.1 


$7 

$0 08. 2 

S5 
$11 
$0 31. 4 






1, 318 

$343 
$0 25. 0 


65, 016, 286 
$7, 151, 868 
$0 11.0 


44, 784, 778 

r3, 572, 908 
$0 06. 0 


112, 998, 952 
$3, 108, 819 
$0 07. 2 


3P, 214, 957 
$2, 220, 555 
$0 05. 8 


43, 487, 729 
$3, 030, 595 
$0 06. 9 


$989, 155 


$2,526 


$82, 997 


$95, 378 


$194, 302 


248 
$194 
$0 78. 0 

24, 948 
$31, 124 
$1 24 


241 
$243 
$1 01. 0 
















































$19, 395, 558 
19, 588, 770 


$4, 347, 323 

3, 360, 726 


$8, 809, 706 

6, 329, 832 


$2, 771, 881 
2. 281, 552 


$3, 543, 274 

6, 146, 13? 


40.10 
40. 18 


9. 00 
6. 90 


18. 50 
12. 99 


5. 70 
4. 68 


7.30 
12.64 
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Articles. 



Fruits: 

Value. 
Hei»p and products: 
Val 



alue. \ _ 
Hops : 

Pannds 

Value 

Avenge per ponnd . 
Spirits: 

Mlfiats 

Value 

Average per gallon . 
Oil-oake : 

Pounds 

Value 

Average per pouud . 
CHI, eotton-aeed: 

^alloiks 

Value 

Average per gallon . 
setton: 



Value. , 
Average per pound . 
Stanh: 

Pounds ............. 

Vatae., 



Average pet powid . . 
Sngir, refined: 
Pounds 

Value , 

Average per pound . . 
Mdbwses: 

Gallons 

Value ^ 

Average per gidlon . . 
Tobacco, leaf: 

Pounds ^ 

Value , 

Average per pound . . 
Tobacco, masksfactores : 

Value , 

Potatoes: 

Bushels 

Value 

Average per bushel. . 
Ginseng: 

Pounds 

Value 

Average per poand . . 



Total value to each eountiy : 

1879 

1878 



Per cent, of value to each country ; 

1878 

1879 



-4 a 



$302, 962 

$93, 085 

14, 2«0 
$966 

$0 06.8 

15, 070 
$19, 672 

i.ao 

42,880 
$651 
|0 15.2 



91, 884 
$6, 072 
$0 06.6 

17, 38», 7(W) 
$1, 520, 943 
$0 08.7 

19, 965 
$8, 560 

$0 42.9 

8, 172, 801 
$1, 039, 187 
$0 12.7 

$65, 693 

20, 623 
$11, 931 
$0 58. 0 



M « 5 

3 



$77,266 
$74,710 

42, 839 

$5, 163 
$0 12.0 

765,501 
$251, 159 
$0 32.8 

71,654 

$1, 241 
$0 17. 3 

759 
$^ 
$0 59. 8 



2, 598. T20 
$95, 722 
^03.9 

10, 677, 781 
$954, 039 
$0 08.5 

7,224 
$2, 138 
$0 29.6 

3, 914, 124 
$421, 546 
$0 10. 8 

$179, 104 

42, 569 
$36, 780 
$0 86. 3 



$3, 000, 722 

2, 738, 039 



6.20 
6.60 



$2, 059, 322 
2, 449, 507 



4.20 
5.03 



$65, 830 
$47, 515 

3, 438 

$336 

$a 13.7 

7,802 

$2, 743 
$0 35.2 

7, M5 
$134, 373 
$» 17.5 

M,378 
f4, 171 

$0 29.0 



$149, 927 

$54,077 

231, 758 
$26, 230 
$6 11.3 

1, 348, 093 
$467, 219 
m 34.6 

lfr7,933 
$f2, 790 
$0 13.7 

70, 791 
$31,886 
$0 45.0 



810, 841 
$15, 520 
$0 05.0 

1, 957, 233 
$175, 241 

$0 08.9 

104, 478 
$21, 065 
$0 20.2 

2, 044, 488 

$194, 981 
$0 09. 5 

$280,418 

827, 209 
$466,081 
$0 88. 4 



$1, m, 272 
1, 678, 281 



3.00 
3.42 



147, 937 
$10,880 
$0 07.3 

1, flfBS, 288 

$99, 092 
$0 09. 1 

11, 299 
$4, 921 
$0 43.6 

4,551,447 

$416, 805 
$0 09. 2 

$1,168,305 

34, 812 

$29, 880 
$0 85. 8 

388, 318 

$434, 487 
$1 19. 0 



o 
H 

$1, 918, 882 

$1, 331, 805 

5, 458, 159 
$701, 095 
$0 12.8 

8, 311, 857 
$2, 673, 241 
$0 32.2 

340, 995, 39g 
$4, 394, 010 
$0 12.9 

5, m, 530 
$2, 232, 880 
$0 41. 7 

18, 307, 088 

$141, 188 
$0 06.7 

14, 298, 854 
$601, 797 
$0 04.2 

72,309,809 
$6, 164, 024 
$0 08.5 

4, 727, 367 
$919, 173 
$9 19. 4 

322, 279, 540 
$25, 157, 364 
$e 07.8 

$3,057,878 

825, 342 
$545, 109 
$0 55.2 

391, 264 
$465, 6J1 
$1 19. 0 



$2, 898, 400 $50, 301. 555 

4,151,205 48,694,055 



8.00 

6.56 



100.00 
100. 00 



The export to the United Kingdom about maintains its former pro- 
portion ; that of France, Germany, Holland, and Belgium has increased, 
while the rest of Europe declines. British North America has slightly 
increased its ratio, while all other countries of the world have fallen off. 
The United Kingdom takes nearly all our hops and oil-cake, and all our 
cotton-seed. France takes nearly half our export of alcoholic spirits, 
using it largely to qualify her wines. Germany takes the largest pro- 
portion of our leaf -tobacco and starch. Most of our ginseng is sent to 
Hong-Kong where it is sold to the Chinese in the interior. There is a 
decline in this export, as the stock of this raw material in the countcy 
ifi running short. 



168 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

MAEKET PEIOES OP FARM 



The following quotations represent as nearly as praeticahU 



Products. 



Febrnary. 



March. 



April. 



May. 



inw TOBK. 

Vlonr: 

Superflne State and 
western bbl. 

Extra State do.. 

Extra to choice West- 
em bbl. 

Common to fair South- 
ern extras bbl. 

Good to choice South- 
em bbl. 

Wheat: 

Ko. 2 spring bush. 

Eed winter do.. 

Amber do.. 

White do.. 

Com .... ■••...do.. 

Oats ......... ......do.. 

Kye .......•...•■■...do.. 

Barley..... .^..do.. 

Hay: 

Baled, 1st quality.. ton. 
Baled, 2d qiuli^...do.. 
Beef: 

Mess bbl 

Extra mess.. ...... do.. 

Pork: 

Mess bbl. 

Extra prime •■■•...do.. 

Prime mess do.. 

Lard —..cental. 

Butter: 

Western lb. 

State ....^..do.. 

Cheese: 

State factory lb. 

Westem,'factory. . .do. . 
Sugar, fair to prime re- 

miing lb. 

Cotton : 

Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Tobacco : 

Lugs lb. 

Leaf, low to me- 
dium lb. 

Wool: 

American ZXX and 
picklock lb. 

American X and XX.do . 

Amerioan combing .do. 

Pulled do. 

California sp'ing clip.do . 

California fall <3ip ..do. 

dNCDfHATI. 

riour: 

Superflne bbl. 

Extra do.. 

Family and fanoy. .do. . 
Wheat: 

Winter red bush. 

Am ber ...... ......do. . 

White ..do.. 

Com ................do.. 

Kye ..............ii..do.. 

Bsurley ...... ........do.. 

Oats do.. 

Hay: 

Baled, No. 1 ton. 

Lower grades do . . 

Pork ,bbl. 

Lard cental. 

Butter : 

Choice... lb. 

Prime do.. 

Cheese, prime to choice 

factory ....lb. 



$310 to $3 50 

3 75 to 3 85 

8 70 to 7 75 

3 75 to 4 00 

4 75 to 5 75 

00 to 08 

108^ to 1081 

102 to 109 

104 to 111 

44 to 49 

29 to 

56 to 



$3 10 to $3 50 
3 65 to 3 85 



3 60 to 8 25 
3 66 to 4 85 



4 75 to 6 00 



^30 to $3 75 

3 85 to 4 00 

3 80 to 8 50 

3 85 to 5 00 

4 85 to 6 25 



78 to 100 



99 to 

105 to 

105 to 

44 to 

29 to 

56 to 

75 to 



101 
109^ 
109i 
111 
50 
35 
60 
92 



105 

1 13 
1 08 
107 
44 



32 to 
58 to 
67 to 



1 1 
1 13J 
1 13i 
113i 
52 
38 
63 
85 



$3 30 to $3 60 

3 80 to 3 90 

3 70 to 8 25 

3 85 to 515 

4 75 to 6 25 

103 to 105 

115^ to 115^ 



$3 20 to $3 65 

3 70 to 3 80 

3 65 to 8 00 

3 80 to 465 

475 to €00 

101 to 103 

lUito 115 



108 to 114 

45 to 47 

30 to 86i 

58 to 62^ 

55 to 80 



108 to 113 

42 to 48 

32 to 38 

66 to 61^ 



14 00 to 16 00 14 00 to 16 00 14 00 to 15 00 
12 00 to 13 00 11 00 to 13 00 10 00 to 13 00 



14 00 to 15 00 14 00 to 16 00 
10 00 to 13 00 10 00 to 12 00 



9 00 to 11 00 

10 00 to 12 00 

710 to 8 50 

7 25 to 8 00 

9 00 to 10 00 

5 70 to 6 35 



9 00 to 11 00 

10 00 to 11 50 

8 00 to 10 50 

8 25 to 8 75 

9 50 to 10 50 
6 20 to 715 



9 00 to 10 50 

10 00 to 11 00 

9 75 to 11 00 

9 00 to 9 50 

10 50 to 11 00 

6 35 to 7 45 



9 00 to 10 50 

10 00 to 11 00 

9 40 to 10 75 

8 50 to 9 25 

9 75 to 10 50 
6 30 to 7 00 



9 50 to 10 50 

10 50 to 11 50 

9 00 to 10 36 

8 50 to 8 76 

9 75 to 10 00 
610 to 6 75 



8 to 

10 to 

5 to 
2 to 

6|to 



7 A to 
9 A to 
2ito 
4ito 



37 to 
30 to 

38 to 
17 to 
12 to 
10 to 



H 
9H 

8 

40 
36 
48 
35 
25 
20 



8 to 
10 to 



6 to 
3 to 



32 
28 

H 
9 



6ito 61 



8 to 
10 to 



5 to 
2 to 



7| to 
Oftto 
2|to 
41 to 



36 to 

28 to 

34 to 

17 to 

12 to 

10 to 



8ii 

10 

8 



26 
9 



6|to 6f 

mU 9 

9Ato lOA 

21 to 41 

41 to 8 



8 to 
10 to 



5 to 
2 to 



61to 6f 

9Ato 10^ 

10)1 to llf 

21to 41 

41 to 8 



8 to 
8 to 

5 to 
2 to 

6 A to 



19 

17 

n 

71 



9Uto lOH 

llAto 121 

Slto 41 

41 to 8 



36 to 

28 to 

34 to 

17 to 

12 to 

10 to 



34 to 

28 to 

33 to 

17 to 

13 to 

9 to 



84 to 

28 to 

33 to 

17 to 

13 to 

9 to 



2 25 to 3 00 

3 50 to 3 85 
415 to 5 25 



2 25 to 3 25 

3 75 to 4 00 

4 25 to 5 25 



3 00 to 3 45 

4 00 to 4 30 
4 45 to 5 50 



92 to 

92 .to 

32 to 

50 to 

6a to 

24 to 

8 50 to 

7 09 to 



95 
95 

100 
33 
52 

1 10 
26 

950 
8 00 



92 to 

92 to 

96 to 

32 to 

51 to 

50 to 

24 to 



95 

95 
. 98 

321 

52 
100 

26 



103 to 

1 03 to 

103 to 

32 to 

53 to 

50 to 

26 to 



104 
1 04 
1 05 
34 
55 
97 
30 



9 00 to 10 10 



n7 90 
tr 6 87 

14 to 31 
9 to 13 

71k 8 



7 50 to 
9 50 to 



8 50 

9 75 



6 35 to 6 371 

15 

10 to 15 



7 to 71 6|to 



8 50 to 9 50 
7 00 to 8 00 
10 00 to 10 25 
6 50 

17 to 18 
10 to 16 



71 



2 50 to 3 66 

4 00 to 4 25 

4 50 to 5 50 

1 00 to 1 05 

100 to 105 

1031 to 106 

36 to 37 

56 to 57 

75 to 103 

271 to 32 

9 00 to 10 00 

7 50 to 8 50 

10 00 to 10 50 

6 30 to 6 50 

17 to 30 

14 to 15 

flto 71 



2 75 to 3 75 
4 00 to 4 35 
4 50 to 5 75 



106 
1 03 
1061 
39 
57 
95 



105 to 
1 02 to 

38 to 
56 to 
90 to 
281 to 



11 00 to 12 00 
9 00 to 10 00 
10 00 

5 05 to 6 061 
11 to 20 



« to 
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June. 



13 30 to 

3 75 to 

3 65 to 

3 75 to 

6 00 to 

104 to 
115ito 



$3 80 

3 85 

7 75 

4 85 

6 25 

105 
116 



110 to 

41 to 

33 to 

60 to 



1 15i 
54 
42 
62 



15 00 to 17 00 

1100 to 13 00 

9 50 to 10 50 

10 50 to 11 50 

9 00 to 10 121 

8 50 to 8 75 

9 75 to 10 00 
615 to 6 75 



7 to 


18 


7 to 


8 to 


18 


8 to 


2 to 


8 


1 to 


1 to 


7 


1 to 


«Ato 


6/» 


6|to 



llHto 12H 
12}|to 13H 

2ito 

4ito 



38 to 

32 to 

36 to 

20 to 

13 to 

8 to 



2 85 to 4 25 

4 65 to 4 90 

510 to 6 00 

1 09 to 1 10 

108 to 109 



38 to 39^ 

57 to 674 

65 to 105 

32 to 35 

12 50 to 13 50 
10 50 to 12 00 
10 00 
6 02} to 610 



12 to 
T to 



20 
11 



Jnly. 



$3 50 to 

4 05 to 

4 00 to 
415 to 

5 25 to 

105 to 
1 174 to 



$3 90 

4 25 

7 50 

5 25 

6 00 

107 
118 



112 to 

41 to 

36 to 

59 to 



1 16 
52 
43 
61 



14 00 to 
1100 to 



9 00 to 
1100 to 



16 00 
13 00 



10 00 

11 50 



9 50 to 
9 00 to 



10 25 
912i 
10 00 ' 
610 to 6 75 



August September. October. NoTember. December. 



$4 00 to 

4 55 to 

4 50 to 

4 00 to 

5 70 to 

105 to 
1 lOi to 



$4 50 
4 70 

8 00 

560 

650 

106 
1 lOi 



1 08 to 

43 to 

33 to 

63 to 



1 14 
53 
41 



$365 
4 30 

4 25 

4 35 

5 25 

1 02 
1 10 
] 04 
106 
45 
29 
64 



14 00 to 
10 00 to 



9 00 to 
1100 to 



8 85 to 
8 50 to 



17 00 
13 00 



10 00 
12 00 



910 
8 60 



11 to 
124 to 
3 to 
44 to 



Hi 

121 
74 



43 to 45 
31 to 42 
Nominal. 
20 to 40 
15 to 32 
9 to 20 



2 50 to 3 75 
4 50 to 4 75 
4 90 to 6 00 



105 to 

95 to 
374 to 
56 to 
60 to 
34 to 



110 
1 02 
1 02 
43 
57 
85 



13 00 to 13 50 

11 00 to 12 50 

10 00 to 10 50 
6 00 

12 to 18 

9 to 10 

6 to 64 



5 85 to 6 50 



7 to 

8 to 



2 to 
2 to 



16^ 
17 

6 

54 



«fto 6^ 

10]^ to 10}| 
llAto llH 

34 to 

54 to 



42 to 

32 to 

35 to 

18 to 

15 to 

9 to 



2 50 to 3 50 
4 00 to 4 35 
4 50 to 5 75 



92 to 

92 to 

94 to 
384 to 

64 to 

75 to 

27 to 



14 00 to 16 00 

12 00 to 13 50 

8 75 to 9 00 

5 50 to 5 75 



13 to 
11 to 

64 to 



to $4 00 
to 4 40 



to 5 25 
to 6 00 

to 1 04 

to 1 lOi 
to 1 11 
to 1 114 
to 574 
to 38 
to 68 



14 00 
10 00 



to 16 00 
to 12 00 



11 00 
8 70 



to 915 
8 50 



5 20 to 6 074 



14 00 to 16 00 
10 00 to 12 00 

9 00 to 10 00 
1150 to 13 00 

9 40 to 9 80 

8 50 to 9 00 

9 50 

6 15 to 6 80 



to 184 
to 18i 



644 to 61 

lOttto 11 A 

llAto 12A 

34 to 

54 to 84 



2 50 to 3 35 
4 00 to 4 25 
4 50 to 5 75 



94 to 

93 to 

39 to 

53 to 

80 to 

28 to 



14 00 to 15 00 

12 00 to 13 50 

8 00 to 8 50 

5 60 to 5 55 

13 to 20 

9 to 12 

6 to 6] 



$4 90 to $530 
5 40 to 5 50 

5 35 to 7 75 

5 50 to 5 90 

6 00 to 6 76 



122 
1 29 
1 22 
1 23 

53 

35 

76 

70 to 



to 1 23 
to 1 30 
to 1 29 
to 1 31 
to (50 
to 404 
to 



90 



1125 to 12 00 

10 00 to 10 40 

8 00 to 9 00 

9 50 to 10 00 
6 50 to 6 75 



9Ato 9li 

lO't^to 10| 

34 to 6 

64 to 84 



40 


to 


42 


40 


to 


43 


32 


to 


39 


33 


to 


40 


37 


to 


44 


38 


to 


45 


18 


to 


40 


22 


to 


44 


15 


to 


30 


15 


to 


32 



4 00 to 4 35 

4 70 to 4 95 

5 15 to 6 50 

1 11 to 1 13 

1 11 to 1 13 

1 11 to 1 13 

41 to 45 

64 to 69 

80 to 92 

30 to 32 

14 00 to 14 50 

12 00 to 13 00 

9 00 to 9 25 

6 00 to 6 50 

18 to 20 

12 to 17 

11 to Hi 



$5 00 


to $5*40 


560 


to 5 75 


5 50 


to 7 25 


6 00 


to 6 40 


6 75 


to 7 75 


1 31 


to 133 


1 41 


to 1 42 


1 35 


to 1 41 


1 40 


to 1 41 


58 


to 07 


39 


to 44 


87 


to 89 


70 


to 98 


14 00 


to 18 00 


10 00 


to 12 00 



$4 90 to $5 30 

5 60 to 5 75 

5 50 to 7 00 

5 85 to 6 29 

6 40 to 7 26 

1 35 to 1 38 
1 464 to 1 47 



11 to 


28 


14 to 


31 


14 to 


29 


16 to 


33 


6 to 


11 


104 to 


13 


11 to 


14 


11 to 


13 


Hto 


74 


8 to 


84 



Hto 10| 

11 to 1114 

34 to 6 

64to 84 



43 to 44 



to 274 



4 85 to 5 10 

5 35 to 5 60 

5 80 to 6 85 

1 20 to 1 23 
1 20 to 1 22 
124 
46 to 47 
80 

65 to 95 
34 to 36 

14 00 to 1550 
12 00 to 14 00 
11 60 

6 25 to 6 50 

23 to 32 
18 to 22 

12 to 134 



1 

1 40 
58 
44 



to 1 46 
to 146 
to 66 
to 49 
to 91 
75 to 1 OS 

14 00 to 19 00 
1200 to 13 00 

1200 to 12 75 
1250 tol350 

12 00 to 12 30 
9 50 to 10 00 

1100 to 12 00 
7 70 to 8 20 



15 to 
20 to 



38 

38 



94 to 134 
8 to 13 

8|to 94 



UAto 114: 

12^ to 12| 

24 to 6 

6 to 8 



50 to 

42 to 

46 to 

25 to 

18 to 

18 to 



55 
53 
574 
55 
36 
37 



5 00 to 5 25 

5 50 to 5 75 

6 00 to 7 00 

1 28 to 1 33 

1 28 to 1 30 

1 31 to 1 33 

40 to 434 

85 to 87 

64 to 95 

36 to 38 

16 00 to 1700 

13 00 to 1500 

12 50 to 13 50 

7 50 to 7 56 

23 to 26 

20 to 22 

12 to 13| 
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Product. 



OiNCINNATI—Cont'd. 

Sugar : 

New Orleans, , fair to 
good lb 

Priift© do.. 

Peanuts do.. 

Cotton : 

Ordinary to good ordi- 
nary .' lb 

Low middling to good 

middling lb. 

Wool: 

Fleece- washed Ib- 

Tnb-wasbed do.. 

tin washed cloth'g.do.. 

tin washed comb'g . do . . 

Pulled do-. 

CHICAGO, 

Hour: 

Choice winter ex . .bbl. 

Fair to good extra . . do . . 

Choice spring ex. . .do. . 

Common to good ex . do . . 

Patent spring do . . 

Spring supeffiuofl . . do . . 
Wheat: 

No. 1, spring hush. 

Ko. 2, spring do.. 

Ko. 3, spring do.. 

Rye, Ko. 2 ..do.. 

Barley, Ko. 2 ....do.. 

Com, No. 2 do.. 

Oftts, No. 2 do.. 

Timothy ton 

Prairie do. - 

E*ef : 

Mess bbl. 

Extra mess do.. 

Hams do.. 

Pork: 

Hess bbl 

Prime raesa do.. 

Extra prime do.. 

Lard cental 

Butter : 

Choice to fanoT lb. 

Medium to gooa do . . 

Cheese: 

Good to choice f a c - 
tory lb. 

Poor "to fair factory . do . . 
Sugar, New Orleans, com- 
mon to choice lb. 

Wool: 

Unwashed lb. 

Fleece-washed do . 

Tub- washed do . . 

Colorado do.. 

f AWT LOUffl. 

Flour : 

Superfine bbl. 

Extra do.. 

Family and fancy . .do. . 
Wheat: 

White winter . . . bush . . 

Red winter do. . 

Spring do . 

Corn - do. . 

Rye do.. 

Barley .do.. 

Oats do.. 

Hay: 

Timothy. ten.. 

Prairie do.. 

Beef: 

MMt bU. 



January. 



$0 5|to $0 52 
6 to 6i 
3i to 4J 



7i to 

S^to 

28 to 

25 to 

16 to 

23 t6 

25 to 



4 50 to 

3 50 to 

4 50 to 
3 50 to 
6 00 to 
2 00 to 



8 

H 

32 
33 
21 
25 



5 00 

4 25 

5 00 
4 50 
7 50 
3 00 



82i to 

60i to 
40 to 
94 to 
295 to 
20i to 



m 

70 
4.H 

21 



7 00 to 8 25 

6 50 to 7 75 

7 75 to 8 00 

8 50 to 8 75 
13 50 to 14 00 

6 00 to 7 65 

6 50 to 6 75 
6 00 
5 50 



5 37 to 



February. 



$0 5|to $0 6 
6i to 6J 
3| to 4i 



7i to 

S^to 

28 to 

25 to 

IG to 

23 to 

23 to 



8 

32 
33 
21 
25 
26 



4 75 to 512i 

3 50 to 4 00 

4 50 to 5 25 
3 25 to 4 25 
6 00 to 7 50 
2 00 to 3 00 



85i to 
70| to 
4U to 
84 to 
30|to 
19 to' 



85| 

71 

44 

85 

31 

20 



7 00 to 8 50 

7 00 to 7 25 

8 00 to 8 25 
8 75 to 9 00 

15 75 to 16 00 

8 00 to 8 50 



7 25 to 7 50 
6 32ito 6 35 



22 to 27 
11 to 20 



7| to 

2 to 



24 to 
12 to 



8 to 
2 to 



5|to 7i' 6ito 7J 



15 


to 


23 


16 


28 


to 


31 


28 


30 


to 


38 1 


30 


15 


to 


25 


13 



2 90 to SIO 

3 20 to 4 00 

4 20 to 5 00 



«§ to 

78 to 
68 to 
29 to 
42i to 

20|tO 



92 

93 

70 

2Pi 

42i 

45 

2U 



7 00 to 9 00 



March. 



April. 



$0 6 to $0 6i $0 6ito $0 6i 
64 to 61 6|to 7 
3|to 4JI 3fto 4i 



8 to 
8|to 

28 to 

24 to 
16 to 
22 to 

25 to 



4 25 to 

3 50 to 

4 50 to 
3 50 to 
6 00 to 
2 50 to 



5 50 

4 25 

5 00 

6 00 
8 00 
8 25 



Site 


9i 


lO^to 


101 


9|to 


101 


lUto 


111 


28 to 


30 


25 to 


28 


20 to 


31 


20 to 


30 


16 to 


21 


16 to 


20 


22 to 


24 


22 to 


23 


25 to 


26 


24 to 


25 



94| to 94j 

SU to 82 

46i to 49 

80 

33 to 34 

23 to 23J 

7 00 to 8 50 

7 00 to 7 25 



8 25 to 8 50 8 75 to 9 00 

9 00 to 9 25 9 75 to 10 00 
17 75 to 18 00 16 50 to 17 50 



4 25 to 5 50 

3 75 to 4 25 

4 50 to 5 00 
3 50 to 6 00 
6 00 to 8 00 
2 50 to 3 25 



89i to 

481 to 

34ito 
25 to 



«2l 

80 
49 

70 

35i 



7 00 to 8 50 
6 50 to 7 50 



8 $7i to 10 10 

9 00 to 9 25 
8 50 to 8 75 

6 70 



22 to 
12 to 



8 to 
2 to 



8 40 to 10 82 

9 25 to 9 50 
8 25 to 8 50 
6 35 to 6 37i 



21 to 
12 to 



8ito 
2 to 



6ito n 

16 to 

28 to 



6i to 7i 



30 to 
13 to 



3 00 to 3 15 3 25 to 3 iO 

3 35 to 4 15 3 60 to 4 45 

4 35 to 5 25 4 70 to 5 40 



88 to 1 CO 
02 to 98 



90 to 
100 to 



106 

1 03 



32 to 
41 J to 
65 to 
24^ to 



7 75 to 10 00 



75 
24a 



33 J to 
45 to 



8 00 to 10 50 



16 to 

28 to 

30 to 

13 to 



May. 



$0 6§to $0 
6f to Of 
4|to 5i 



5 50 

4 25 
4 75 



4 25 to 

3 75 to 

4 50 to 
3 50 to 4 50 
6 00 to 8 00 
250 to 300 



89 
77i 

50 i 
67 ! 
33i; 
30 ' 



88|to 
77 to 
48 to 

30} to 
23| to 

7 50 to 
6 00 to 



I 

9 50 1 
7 00 I 



9 00 to 9 25 I 

10 00 to 10 25 

16 50 to 17 50 j 

8 00 to 9 65 

8 75 to '9 00 

7 75 to 8 00 

6 05 to 6 07i 

13 to 20 : 

9 to 17 i 



!1 



8 to 

2 to 



«ito 7i 

16 to 20 

27 to 30 

30 to 38 I 

13 to 34 



3 55 to 3 70 3 60 to 3 75 
4,()U to 4 70 3 95 to 4 80 i 

4 75 to 5 50 4 90 to 5 50 ; 

i 

1 00 to 1 06 1 03 to 1 07 i 
99i to 1 02i; 1 014 to 1 07 1 



32i to 35 
45 to 48 
85 

26 to 27 

8 50 to 12 00 



, 32| to 36 i 
48 to 40| 

65 

26i to 7&k 
10 00 to 12 60 
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$42 to 



July. 



10 6i 

5^; $0 5 



Aagust. September. October. November. December. 



to 



5t $0 to 



$0 6| |0 7 

6i $0 5\ to C^: $0 5ji to 



$0 7 



6^ $0 5i to $0 64 



12 to 12i 
12i to 131 



28 to 

26 to 

18 to 

25 to 

25 to 



4 75 to 6 25 

4 00 to 4 50 

4 50 to 

3 75 to 

6 00 to 

2 50 to 



5 25 
4 50 
800 
3 00 



lljto 111, 9|to 10§| 108 to llii 8|to 9i 



Hi to 12| 



33 to 

26 to 

19 to 

26 to 

28 to 



5 50 to 
4 50 to 
4 50 to 
3 75 to 4 75 

6 00 to 8 00 
2 50 to 3 00 



6 25 

5 25 
5 25 



ICS to 11 J I Hi to 12*1 9|to 10 J 



31 to 

26 to 

19 to 

25 to 

28 to 



36 I 
36 I 

25 i 

26 i 
32 I 

I 
I 



32 to 

27 to 
20 to 
2G to 

28 to 



5 25 to 

4 75 to 

5 00 to 5 50 I, 

4 00 to 4 50 I . 

5 00 to 
2 50 to 



e 00 i 

5 25 I 



8 00 I 
3 25 I 



4 50 to 5 00 



32 to 

30 to 

21 to 

27 to 

30 to 



4 50 to 5 75 



9f to 101 

lOf to llj 



35 to' 

33 to 

25 to 

29 to 

35 to 



7 00 

"V66' 



$0 8 to$0 8i 
81 to 8^ 
Ht9 41 



lOf to 71J 
Hi to 121 



41 to 

42 to 
30 to 
34 to 
40 to 



5 75 to « 75 
5 50 to 6 75 



101 



to lOlf 
80 
52 



107 

80i to 83 
52 to 55 



84| to 


351 


35 


to 


28|to 


29^ 


28 


to 


8 00 to 11 50 


9 50 


to 


7 00 to 


9 00 


6 00 


to 


9 00 to 


9 25 


9 00 


to 


10 00 to 10 25 


10 00 


to 


16 50 to 17 00 


16 50 


to 


9 00 to 


9 65 


9 00 


to 


9 00 to 


9 50 


9 00 


to 


7 75 to 


8 00 


8 00 


to 


6 05 to 


6 071 


6 10 


to 


13 to 


18 


12 


to 


9 to 


16 


9 


to 


74 to 


7J 


6 


to 


11 to 


6 


li to 


6|to 


71 







30 j 
33 I 



9 25 



IB i 
14 i 



77 to 



33|to 
23 i to 



78 i 
5141 
70 ! 

2^5 



811 to 
48 to 



m 

80' 
311 to 321 
214 to 22 



9 00 i Nominal. 



9 75 to 10 00 
10 75 to 11 00 
19 00 to 19 50 



Noniinal. 



9 75 to 10 CO 
10 75 toll 00 
17 00 to 17 50 



1 04| to 1 05i 
98 to 99| 
554 to r 
74 to 744 
364 to 36| 
24 to 27 

1100 to 1250 
8 00 to 9 50 

8 25 to 8 50 
8 75 to 9 00 
13 75 to 14 00 



1 154 to 1 161 

1 03 to 1 05 

74 to 75 

834 to 84 

41| to 424 

32 to 321 

1160 to 12 50 

8 00 to 9 00 

9 00 to 9 25 

9 75 to 10 00 
13 50 to 1400 

9S5 to 9 50 



1 23J to 1 251 
1 101 to 1 111 
74 

87 to 88 
37 to 40| 
331 to 331 

12 50 to 1400 
8 50 to 11 09 

8 75 to 9 00 

9 00 to 9 50 
14 50 to 1500 

19 99 



12 to 
8 to 



J5 



51: 



15 to 

26 to 

25 to 

10 to 



3 80 to 4 00 

4 25 to 510 

5 30 to 610 



108 to 
110 to 



1 20 
1 13 



34f to 
464 to 



39 
524 

58 
31 



10 50 to 13 50 



18 to 

30 to 
30 to 



5i to 


6 1 


5 to 


I k to 


5 ', 


1 to 


6| to 


74: 


' (14 to 


20 to 


27 ! 


19 to 


31 to 




30 U) 


35 to 


40 i 


34 to 



IS 20 to 28 
15 j 14 to 17 



54 
41 



6 10 to 8 25 



22 to 31 

15 to 20 



7 45 to 7 571 

26 to 36 
20 to 24 



26 ' 



n 


to 


11 


12 to 


13 


HI to 


13 


5 


to 


74 


5 to 


12 


5 to 


11 


7 


to 


8 


91 to 


94 


71 to 


9 


19 


to 


27 


52 to 


30 


29 to 


35 


31 


to 




35 to 


42 


40 to 


50 


34 


to 


40 


36 to 


43 


40 to 


52 



2 no to 3 15 3 00 to 3 25 i 3 10 to 3 25 

3 50 to 4 1)5 3 50 to 4 65 3 40 to 4 30 
5 00 to 5 90 i 4 70 to 5 50 i 4 35 to 5 25 

i ! 

90 to 97 ! 85 to D8 i 90 to 94 



921 to lOOjj 93 to 90| 



34* to 
484 to 



41 

50 
65 

29 to 30 
10 00 



331 to 
49 to 



fill to 
31 to 



254 to 



94 
80 

42} 31 to 39 
51V 47 
GO to 68 
27| 224 to 24 



- '12 00 to 1400 

13 00 ,10 50 to 10 7J 



.110 00 to 11 00 



4 40 to 4 50 4 70 to 4 80 

4 60 to 5 10 i 5 20 to 5 40 

5 50 to 6 25 j 5 90 to 0 35 

1 074! 1 £0 to 1 28 

1 03|tx> 1 003, 1 11 to 1 27 

1 04 to ] 20 



4 75 to 5 00 

5 10 to 5 80 
5 85 to 6 50 

1 28 to 1 30 

1 21 to 1 28 



to 42| 
Gu to 61 



o?i to 4'> 
74 to 78 

t;i) to &:> 



to 1550 :14 50 to 170(1 il5 00 to 1650 
i 9 50 to 1000 ! 11 UO 
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Products. 



Saint Louis— Cont'd. 

Beef— Contiimed. 

Extra family tbl.. 

Pork, mess do.. 

Lard cental. 

Butter : 

Extra clioice creamery, 
pound 

Fair to choice dairy, 

tubs lb. 

Cheese : 

New York and Ohio fac- 
tory lb. 

Western factory . . . do . . 
Tobacco : 

Lugs cental.. 

Common to medium 

leaf cental. 

Wool: 

Tub, washed lb. 

Unwashed comb'g.do.. 

Texas 



NEW ORLEANS. 

Flour: 

Superfine bbl. 

Extra do.. 

Choice to fancy do.. 

Wheat: 

No. 2, winter bush. 

Spring do.. 

Com do.. 

Oats do.. 

Hay: 

Prime ^ ton. 

Choice do.. 

Beef: 

Western mess bbl. 

Western mess, extra, 

barrel 

Texas bbl. 

Fulton Market, .-i-bbl. 

Pork, mess bbl. 

Lard cental. 

Butter: 
New York prime to 

clioice lb. 

Western prime to 

choice lb. 

Cheese: 

Weatem factory Ib- 

New York cream . . do . . 
Sugar: 
Fair to fully fair ... lb . 
Prime to atrictly prime, 

pound 

Clarified white and yel- 
low lb. 

Cotton : 
Ordinary to good ordi- 
nary ..lb. 

Low middling to good 

middling Ib. 

Mifldling fair do. 

Good and fine do. 

Tobacco: 

Lugs .lb. 

Leaf, low to medium, 

pound 

Wool: 

Louisiana clear lb. 

Clear Lake do.. 

BAN FRANCISCO. 

Flour : 

Superfine bbl. 

Extra do. . 

Family and fancy . .do. . 



Jaonaiy. 



$11 50 

$7 50 to 8 00 

6 00 to 612i 

24 to 28 
14 to 20 

7ito 8 

6i to 1\ 

175 to 3 00 

3 25 to 5 50 

25 to 31 
16 to 22 



$9 50 to $10 37$ 
6 00 to 6 75 



3J50 to 

4 12i to 

5 00 to 



3 75 
5 00 



41i to 42 
31 to 32 

13 00 to 15 00 
16 00 to 17 00 

12 50 to 14 00 



8 25 

7 50 to 8 25 
6 25 to 7 00 



23 to 

12 to 

7 to 
10 to 

5 to 

5it6 

6ito 



27 

28 

8 
11 

5i 

5i 

8 



7f to 8J 



8ito 
10| to 



10 

105 



2ito 
4 to 



6i 



18 to 20 

19 to 21 



4 00 to 4 25 
4 30 to 4 50 
4 00 to 5 50 



February. 



$9 80 to $10 374 $10 30 to $10 65 



28 to 30 

14 to 20 

6ito 7| 

6 to 64 

175 to 3 00 

3 25 to 5 50 

24 to 314 

16 to 234 



3 25 

3 50 to 4 50 

4 50 to 5 50 

106 to 108 



41 to 414 
324 to 33 

13 00 to 15 00 
16 00 

10 50 



8 00 to 8 25 
8 75 to 9 874 
6 25 to 7 00 



22 to 

12 to 

64 to 
104 to 

54 to 

Hto 

64 to 

8 to 

8} to 
lOf to 



27 

28 

8 
11 

5* 

52- 

84 

84 



2ito 
4 to 



18 . to 20 

19 to 21 



4 00 to 4 25 
4 30 to 4 50 
400 to 550 



March. 



6 25 to 7^24 

25 to 28 
124 to 22 



64 to 
6 to 



175 to 3 00 

3 25 to 5 00 

24 to 304 

16 to 214 



3 00 

3 50 to 4 75 

4 874 to GOO 

1 10 to 1 11 



42 to 424 

37 to 38 

15 00 to 16 00 

17 00 to 18 00 

10 00 to 12 00 



8 00 to 8 50 

9 50 to 11 00 
6 50 to 7 874 



21 to 

12 to 

5 to 
10 to 

54 to 

5} to 

6} to 

84 to 

8Jto 
lOi to 



26 

30 
7 

104 

5& 

6 

8 

8} 



ApriL 



7 00 to 7 25 

25 to 28 
10 to 22 



$9 75 to$10 25 
5 724to 6 75 



20 to 22 
15 to 17 



64 to 
6 to 



190 to 3 50 

3 50 to 7 00 

25 to 324 

16 to 214 



3 00 

3 00 to 4 75 

4 874 to 6 124 

112 



404 to 
354 to 



12 50 to 14 
15 00 to 10 00 



10 75 to 12 00 



9 00 

8 00 to 8 25 

9 50 to 11 50 
6 25 to 7 75 



20 to 

12 to 

6| to 
10 to 

5§to 

5ft to 

6} to 



25 

28 
8 

104 
54 
6 

75 



94 to 104 



lOito 
llj to 



Hi 
111 



24 to 
4 to 



18 to 20 

19 to 21 



4 00 to 4 25 

4 50 to 4 75 

5 00 to 5 25 



24 to 
4 to 



3i 
64 
18 



4 00 to 4 25 

4 50 to 4 75 

5 00 to 5,50 



May. 



7 to 
7 to 



190 to 3 50 
3 50 to 7 00 



24 to 33 
16 to 22 



3 00 

3 00 to 4 75 

4 874 to 5 85 

112 to 113 



46 to 50 
344 to 35 

15 50 to 16 50 
17 50 to 18 00 

10 75 to 12 00 



9 00 

8 00 to 8 25 

9 25 to 10 75 
6 75 to 7 75 



18 to 

12 to 

7 to 
10 to 

5f to 

5|t0 

6} to 



25 
27 

9 

11 

51 
6i 
71 



104 to lOi 



lOfto 
111 to 



11} 

124 



24 to 
44 to 



17 to 18 
19 to 20 



4 00 to 4 25 

4 00 to 4 75 

5 00 to 5 76 
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Juab, 


July. 


Angast. 


September. 


October. 


November. 


December. 


$12 00 
flO 00 to 10 37^ 
562ito 6 87] 


$12 00 
$10 35 to 10 65 
6 00 to 7 00 


$9 50 
6 75 


$12 00 

to 6 87i 


$8 45 
5 50 


$12 00 
to 8 75 
to 6 87^ 


$12 00 
$1050 to 10 60 
675 to 7 874 


$12 00 

10 30 
$5 75 to 7 00 


$12 50 
$11 25 to 11 50 
670 


17 to 


18 


15 


to 


18 


14 


to 


18 


17 


to 


20 


26 to 


28 


27 to 


30 


83 to 


35 


10 to 


15 


9 


to 


14 


9 


to 


14 


8 


to 


15 


16 to 


22 


18 to 


24 


22 to 


28 


7 to 
7 to 


8 

71 


7 


to 
to 


8 


7 
7 


to 
to 


8 


7 
7 


to 
to 


8 
74 


104 to 


m 
11 


104 to 


J? 


131 to 
12^ to 


144 
134 


180 to 


3 20 


2 50 


to 


5 00 


250 


to 


5 00 


2 70 


to 600 


2 70 to 6 00 


2 70 to 


6 00 


2 80 to 7 00 


8 25 to 


6 50 


425 


to 


9 00 


4 00 


to 


9 00 


4 00 


to 9 00 


4 00 to 9 00 


4 00 to 9 00 


4 25 to 9 00 


29 to 
17 to 


37 
26 


30 
17 


to 
to 


38 
26 


30 
17 


to 
to 


36 
25 


32 
17 


to 
to 


39 
254 


30 to 
19 to 


43 
28 


35 to 
19 to 
25 to 


45 
28 
29 


• 50 to 
28 to 


55 
32 




























28 to 


33 


490 to 
5 75 to 


4 00 


350 


to 


4 00 


3 25 


to 


3 50 


3 25 


to 


3 50 


4 25 to 4 50 


4 50 to 4 75 






5 50 

6 37^ 


4 25 

5 50 


to 
to 


5 25 
612^ 


4 00 

5 00 


to 
to 


4 50 

5 75 


3 75 
5to 


to 4 55 
to 5 37^ 


4 75 to 5 624 

5 75 to 6 25 


5 00 to 6 25 

6 50 to 7 00 


5 95 to 6 75 

6 75 to 7 25 




122 


104 


to 


105 


108 


to 


1 10 








TToTriiTial. 


Nomi^aI. 


Nominal. 






Komin 
55 to 
38 to 


al. 

60 
39 


50 to 
43} to 


57 
45 


48 
38 


to 
to 


62 
38i 


41|to 
35 to 


42 
36 


42ito 


43 
84 


62 to 
40 to 


65 
41 


52 to 
44 to 


55 
47 




18 00 


17 00 


to 18 00 






19 00 


18 00 


tn 


19 






2100 to 23* 
24 00 to2500 


18 50 to 19 50 
22 00 




22 00 






20 00 


20 00 


to 21 00 


22 00 


to 23 00 


24 00 to2500 


10 75 to 12 00 


950 


to 13 00 


950 


to 13 00 


1176 


to 12 00 


10 00 tol200 


12 00 to 12 50 


10 00 tol300 




9 00 














8 do to 


8 25 






7 75 
9 00 
6 50 


to 8 00 
to 9 75 
to 7 50 


7 75 to 8 00 
10 00 to 12 50 
6 874 to 7 75 




8 75 
2 50 
8 00 


9 25 to 9 50 
12 75 to 13 25 
8 00 to 8 50 


10 75 to 11 00 
6 75 to 7 75 


10 50 to 11 00 
712|to 7 25 


9 50 
6 75 


to 10 00 
to 7 87i 


12 00 to] 
7 25 to 


U to 


23 


14 


to 


20 


12 


to 


18 


15 


to 


22 


17 to 


30 


16 to 


22 


18 to 


32 


12 to 


23 


11 


to 


20 


10 


to 


19 


13 


to 


22 


25 to 


30 


17 to 


30 


17 to 


30 




7 
10 


4 
10 


to 
to 


6 

lOi 






6 
9 


4|to 
9 to 


74 
»4 


10 to 
12ito 


12 
134 


124 to 
14 to 


13 
15 




13 
15 


6»to 


«i 


61 to 


6i 


H 


to 


7 


7 


to 


7J 




H 




6i 


6|to 


74 


81 to 


8| 












71 
8 






71 
81 




9 






7|to 
8 to 


71 
94 


6|to 


71 


7|to 


8 


71 to 


71 to 




84 


81 to 


H 


111 to 


12 


lOf to 


Hi 


9ito 


lOi 


9|to 


101 


8|to 


9* 


9 to 


m 


10|to 


114 


12ito 
13 to 


13 
13i 


lUto 
121 to 


12J 


10} to 
111 to 


111 
111 


lOf 


to 
to 


111 
12 


91 to 
11 to 


101 

m 


lOfto 
114 to 


m 
m 


mto 


124 
12| 


2|to 


H 


2ito 


4 


2|to 


4 


8|to 


5 


3ito 


5 


3ito 


4| 


12| to 
34 to 


13 

a 


4ito 


«4 


4ito 




4|to 




5^ to 


7i 


5|to 


7i 


5 to 


71 


5 to 


71 


25 to 
28 to 


27 
30 


26 


to 


27 
28 


22 
24 


to 
to 


24 
25 


214 
23 


to 


25 




25 
28 


28 to 
30 to 


31 
32 


28 to 
30 to 


31 
32 


4 00 to 

450 to 
500 to 


425 

475 

5 75 


400 
450 
500 


to 

to 
to 


4 25 

4 75 

5 75 


400 

4 50 

5 00 


to 
to 
to 


4 25 

4 75 

5 75 


400 
450 
5 00 


to 4 25 
to 4 75 
to 5 75 


4 25 to 5 00 

5 25 to 5 75 

6 00 


4 25 to 4 50 

5 00 to 5 50 

6 00 to 6 50 


4 26 to 450 

5 0e to 5 50 

6 00 to 6 75 
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MARKET PKIOES OP FABM 



Prodacti. 


Jtamarj. 


February. 


March. 


April. 


May. 


San Francisco— Cont'd. 
































Wheat: 






































$1 35 


to 


Ji 75 


11 25 


to 


$1 75 


$1 15 


to 


$1 72^ 


$1 15 


to 


11 70 


$1 16 


to $165 


Or«?gon 


......do.. 


1 50 


to 


170 


1 50 


to 


175 


1 50 


to 


172i 


1 50 


to 


1 65 


150 


to 


1 60 




do.- 


95 


to 


1 25 


85 


to 


1 25 




to 


1 25 


70 


to 


1 15 


60 


to 


1 10 




do.- 


1 25 


to 


1 65 


1 15 


to 


1 50 


1 15 


to 


1 50 


1 00 


to 


1 35 


1 00 


to 


1 35 




do.. 


1 00 


to 


1 05 


90 


to 


1 00 


85 


to 


1 00 


90 


to 


95 


874 


to 


95 






8 00 


to 


13 50 


10 00 


to 


16 50 


7 50 


to 


15 00 


G 50 


to 


13 50 


6 00 


to 


13 00 






































... bbl. 


16 00 


to 


17 00 


16 00 


to 


17 00 


16 00 


to 


17 CO 


ItiOO 


to 


17 00 


16 00 


to 


17 00 






15 00 


to 


15 50 


15 00 


to 


15 50 


15 00 


to 


15 50 


15 00 


t^ 


15 50 


15 00 


to 


15 50 


Beef: 






































8 00 


to 


9 00 


8 00 


VO 


9 00 


8 00 


to 


9 00 


8 00 


to 


9 00 


8 00 


to 


900 


Family mefts. 


.. l-bbl. 


8 00 


to 


8 50 


8 00 


to 


8 50 


8 00 


to 


8 50 


8 00 


to 


8 50 


800 


to 


8 50 




.--....Ib- 


8 


to 


11 


8 


ixt 


11 


8 


to 




8 


to 


9 


8 


to 


9 


Butter: 






































15 


to 


16 


15 


to 


15 


15 


to 


16 






15 






19 


California . . . 


do.. 


20 


to 


374 


20 


to 


35 


20 


to 


30 


20 


to 




20 


to 


22 


Oregon 


do.. 


15 


to 


16 


15 


to 


16 


15 


to 


16 






15 


15 


to 


16 


Cheese 


......do.. 


10 


to 


16 


10 


to 


16 


10 


to 


IG 


TO 


to 


15 


10 


to 


15 


Wool: 


































Natire....... 




8 


to 


15 


8 


to 


15 


8 


to 


15 


8 


to 


10 


8 


to 


10 


GalifomlA ... 


do.. 


16 


to 


20 


16 


to 


20 


16 


io 


18 


16 


to 


18 


16 


to 


18 


Oregon ...... 


do.. 


15 


to 


20 


15 


to 


20 


15 


to 


18 


15 


to 


18 


15 


to 


18 



LIVE-STOCK 



MIW TORE. 

Cattle: , 
Extra beeveii - ..cental. $10 25 to $10 50 $10 25 to $10 50 '$10 50 to $10 75 $10 50 to $10 75 



Good to prime do 

Common to fair do 

Poor to common. . .do. . 
Texas and Cherokee, 

cental 

Milch cows head. 

Veal calves cental . 

She«p do. 

Swine do. 

ciNcmNA'^n. 

Cattle : 
Fair to good shipping 

steers cental. 

Common to choice butch- 
era' grades cental. 

CoTvs,. heifer's, . ..do 

iSheep do. 

Swine do. 

CHICAGO. 

Cattle: 

Extra beeves . . . cental. 

Choice beeves do.. 

Grood beevos do. . 

Medium grades do.. 

Inferior natives . . . do . . 

Texaiis do.. 

Veal calvea do.. 

Sheep - do.. 

Swine do.. 

BAINT LOUIB. 

Cattle: 
Choice natives . . cental . 
Fair to prime natives, 

cental - 

Fair to good butchei a' 

steers cental 

Common to good stock 

steers cental 

Texans and Cherokeea, 

cental 

Sheep cental 

Swin© do., 



8 75 to 
7 50 to 



10 00 
850 



40 00 to 60 00 



2 50 to 
4 00 to 
2 90 to 



7 50 
5 00 
3 10 



4 00 to 4 75 



9 00 to 10 00 
7 75 to 8 75 
6 75 to 7 50 



35 00 to 65 00 
2 75 to 7 50 
4 00 to 5 50 
3 50 



4 25 to 4 75 



1 25 to 

2 50 to 
2 00 to 
2 25 to 



4 00 

3 75 

4 50 
3 00 



1 50 to 

2 50 to 

3 00 to 
2 60 to 



4 35 

4 00 

5 25 
3 85 



8 75 to 10 75 
8U0 



9 50 u> 10 50 
8 25 to 9 25 
7 00 to 8 00 



$10 50 to $10 75 
9 35 to 10 25 
8 50 to 9 00 



50 00 to 

c ro to 
4 an to 

4 25 to 



7 50 
6 00 
4 GO 



4 25 to 4 75 



30 00 to 50 00 
4 00 to 6 00 
5 12i to 7 00 
4 37^ 



4 50 to 5 20 



4 60 to 5 00 

4 10 to 4 35 

3 GO to 4 00 

3 00 to 3 50 

1 75 to 2 00 



2 75 to 4 50 
2 75 to 4 25 
2 65 to 3 00 



4 35to 4 85 

3 37i to 3 85 

2 75 to 3 50 

2 50 1^ 2 65 

2 75td 3 5d 

2 00 to 4 25 

2 20to 2 75 



4 75 to 5 25 

4 25 to 4 .^0 

3 50 to 4 00 

3 25 to 3 50 

1 80 to 2 25 



3 00 to 4 75 
3 00 to 4 60 
2 00 to 3 75 



4 75 to 5 25 

4 00 to 4 55 

3 60 to 4 00 

2 25 to 2 75 



2 25 to 4 75 

3 40to 390 



2 00 to 

2 50 to 

3 00 to 
3 00 to 



4 CO to 
4 50 to 
4 00 to 
3 75 to 
2 00 to 



4 50 
4 25 
4 75 
4 20 



2 00 to 

3 00 to 
3 00 to 
.2 GO to 



5 00 
4 70 
4 40 i 
4 00. ! 
2 50 ! 



4 85 to 
4 CO to 
4 20 to 
3 K5 to 
2 00 to 



5 00 

4 75 

5 25 
4 25 



510 
4 70 
4 50 
4 15 
2 50 



3 00 to .5 00 3 00 to S 00 
3 25 to 5 00 3 75 to 5 75 
3 00 to 4 OU S 7C to 4 15 



4 60 to 5 10 

4 20 to 4 35 

3 89 to 4 00 

2 00 to 2 00 



3 50 to 5 50 
3 50 to 4 30 



4 80 to 5 15 

4 65 to 4 80 

4 12J to 4 65 

3 25 to 4 00 

3 80 to 4 50 

4 00 to 5 00 
2 90 to 4 15 
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PRODUCTS FOE 1879— Continued. 



Jan«. 


July. 




Septombor. 


Ootober. 


NoYember. 


Docember. 


|1 15 to 


$1 70 


$1 60 


to 


$172J 


$150 to 


$175 


$1 50 


tofl72i 


$185 toll 95 


$] 60 to$200 




1 50 to 


1 65 


1 50 


to 


1 65 


1 50 to 


1 70 


1 50 


to 1 70 






1 60 to 2 00 


1 60 to 2 05 


65 to 


95 


65 


to 


95 


65 to 


1 00 


65 


to 102J 


65 to 


95 


65 to 


95 


65 to 1 00 


125 to 


150 


125 


to 


140 


125 to 


1 50 


125 


to 150 


1 25 to 1 50 


1 25 to 1 40 




72h to 


80 


75 


to 


90 


70 to 


75 


85 


to 


92* 


85 to 


95 


90 to 1 00 




6 00 to 


13 00 


500 


to 


12 50 


5 00 to 


10 50 


600 


toll 00 


6 00 tolOOO 


7 00 to 12 00 


8 00 to 13 50 




16 00 


16 00 


to 


16 50 


16 00 to 


16 50 


14 00 


to 15 50 


14 00 tol550 


15 00 to 15 50 




14 00 to 


15 00 


14 00 


to 


15 00 


14 00 to 


15 00 


13 00 


to 14 00 


13 00 to 14 00 


1100 to 18 50 


XX W Ml XA 


7 50 to 


950 


760 


to 


9 50 


7 50 to 


950 


750 


to 0 50 


7 50 to 9 50 


7 50 to 8 50 


7 50 to 850 


8 00 to 


8 50 


8 00 


to 


8 50 


5 00 to 


6 00 


5 00 


to 6 00 


5 00 to 6 00 


7 00 to 7 50 


7 00 to 7 50 


8 to 


9 


8 


to 


9 


7i to 


*T 


6 


to 




6 to 




71 to 




/f vO V 


20 to 


15 


18 


to 


15 


12^ to 


15 


12it;0 


15 


12ito 


15 


121 to 


15 


121 to IS 


22 


20 


18 to 


20 


20 


to 


30 


20 to 


30 


20 to 


30 


20 to 30 


15 to 


16 


• 15 


to 


16 


14 t« 


15 


14 


to 


15 


14 to 


15 


14 to 


15 


14 to 15 


10 to 


15 


10 


to 


15 


10 to 


15 


10 


to 


15 


iO to 


15 


10 to 


15 


10 to 18 


12ito 


16 


mto 


15 


13 to 


15 


12 


to 


15 


12 to 


15 


12 to 


15 


IS to 16 


16 to 


25 


16 


to 


28 


16 to 


26 


16 


to 


26 


16 to 


2G 


16 to 


28 


16 to 30 


18 to 


25 


18 


to 


28 


18 to 


26 


18 


to 


26 


18 to 


26 


18 to 


28 


18 to 30 



MABKETS. 







$9 60 to $10 00 


$7 75 to 


$10 50 


i 

$10 50 to $10 75 


1 

$9 75 to $10 00 


$9 75 to $10 25 


$10 00 to $10 50 


|82ato $950 


8 00to 


9 25 


10 00 


7 75 to 


10 25 


8 75 to 


0 50 


7 50 to 


9 50 


7 76 to 


9 75 


800 to 


8 50 




750 










7 00 to 


850 


6 25to 


7 00 


7 25 to 


7 75 


6 50 to 


700 








6 00 to 


6 50 




6 50 to 


7 00 


6 50 to 


675 








35 00 to 


55 00 


30 00 to 


50 OO 


25 00 to 


35 00 


30 00 to 


45 00 


35 00 to 


48 00 


40 00 to 


60 00 


40 00 to 


60 00 


2 75 to 


6 00 


2 50 to 


5 50 


2 37 to 


6 25 


2 25 to 


5 50 


4 00 to 


6 25 


2 25 to 


7 25 


2 00 to 


7 50 


3 50 to 


5 75 


3 00 to 


5 621 


3 75 to 


5 75 


3 75 to 


6 25 


3 50 to 


5 00 


3 00 to 


4 80 


5 25 to 


5 50 


3 70 to 


390 




4 00 to 


4 25 


3 60 to 


3 80 


400to 


4 30 


3 90 to 


4 30 


■ 3 50 to 


4 31 


4 00to 


450 


3 75 to 


4 35 


3 75te 


450 


4 00 to 


450 


3 85 to 


440 


380to 


460 


3 90to 


450 


175 to 


4 46 


175 to 


4 25 


1 50 to 


4 00 


150 to 


4 00 


150 to 


3 75 


1 50 to 


3 60 


140 to 


3 60 


3 00 to 


4 25 


3 00 to 


4 00 


2 75 to 


3 75 


3 00 to 


4 00 


3 00 to 


3 65 


3 00 to 


3 50 


2 00 to 


2 50 


2 50 to 


4 25 


2 25 to 


4 75 


2 00 to 


4 00 


2 00 to 


4 25 


2 35 to 


4 25 


2 25 to 


4 25 


2 50 to 


4 50 


2 50 to 


360 


3 00 to 


4 00 


2 75 to 


3 70 


260to 


3 70 


2 80 to 


3 85 


3 00 to 


4 00 


3 50 to 


4 75 


4 80 to 


510 


4 75 to 


490 


4 80 to 


515 


5 00to 


530 




4 65 


4 70 to 


4 90 


465to 


4 85 


4 65 to 


4 75 


4 40 to 


4 60 


4 40 to 


4 60 










4 35 to 


4 60 


4 25 to 


4 50 


4 25 to 


4 50 


4 10 to 


4 40 


4 00 to 


4 10 








3 80 to 


4 20 


3 75 to 


415 


4 Goto 


4 25 


3 75 to 


4 00 


3 50 to 


3 90 






3 25 to 


4 00 


3 25 to 


3 75 


3 15 to 


3 05 


150 to 


2 00 


2 00 to 


2 40 


1 75 to 


2 25 


2 00 to 


3 50 


2 25 to 


2 75 


150 to 


2 25 


175 to 


2 00 






• 2 75 to 


3 50 


2 25 to 


2 80 


2 25 to 


2 65 


2 40 to 


2 00 


2 40 to 


310 


3 00 to 


4 75 


3 25 to 


5 25 


3 25 to 


5 00 


3 00 to 


4 75 


2 75 to 


4 75 


2 75 to 


5 50 


2 25 to 


4 75 


2 50 to 


4 75 


2 50 to 


4 75 


2 50 to 


4 25 


3 00 to 


3 75 


3 00 to 


4:-5 


2 75 to 


3 60 


3 00 to 


3 85 


2 25 to 


3 75 


3 00 to 


3 75 


3 15 to 


3 80 


3 40 to 


3 95 


4 00 to 


4 70 


4 75 to 


5 00 


4 70 to 


5 00 


4 70 to 


4 80 


470 to 


4 85 


470to 


4 80 


470to 


4 80 


4 50 to 


4 70 


4 25 to 


4 70 


4 15 to 


4 65 


4 15 to 


4 65 


375to 


4 60 


375to 


4 60 


3 75 to 


4 60 


3 50 to 


4 40 


3 75 to 


4 40 


3 75 to 


4 25 


3 75 to 


4 40 


3 00 to 


3 60 


3 00 to 


SCO 


300t^ 


360 


3 00to 


3 60 


3 00 to 


3 75 


2 25 to 


3 40 


3 00 to 


3 75 


2 00 to 


3 25 


2 00 to 


2 75 


2 00 to 


2 75 


2 00 to 


2 75 


3 00 to 


4 00 


3 00 to 


4 00 


3 00 to 


4 00 


225 to 


3 75 






2 27 to 


3 75 


2 25 to 


3 75 


3 20 to 


3 45 


2 75 to 


3 121 


2 50 to 


2 95 


2 15 to 


3 25 


2 00 to 


4 25 


2 25 to 


415 


2 25 to 


4 00 


2 75 to 


3 60 


3 40to 


4 00 


3 45to 


4 00 


280to 


3 55 


250to 


3 75 


2 90 to 


380 


320to 


4 00 
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LIVE-STOCK 



Products.' 


January. 


February. 


March. 


ApriL 


May. 


Saint Louk— ContU 
Horses: 

Soathem horses . . . do . . 

Streeters do. . 


$10 00 to ^0 00 
25 00 to 80 00 
75 00 to 90 00 
90 00 to 190 00 


$15 00 to $35 00 
30 00 to 85 00 
75 00 to 90 00 
95 00 to 190 00 


$15 00 to $35 00 
30 00 to 85 00 
75 00 to 85 00 
95 00 to 190 00 


$15 00 to $35 00 
30 00 to 90 00 
75 00 to 90 00 
95 00 to 190 00 


$15 00 to $35 00 
30 00 to 90 00 
75 00 to 90 00 
95 00 to 190 00 


Extra drivers do . . 

Good matches do. . 

Hales: 

14 to 15 hands high. do.. 

15 to 16 hands high . do . . 

16 to 16i hands high . do . . 

NBW OBLBANIL 

Cattle: 
Corn-fed beeves . cental . 
Choice Texas beeves, 
head 


110 00 to 170 00 
250 00 to 400 00 

55 00 to 95 00 
80 00 to 140 GO 
115 00 to 140 00 

2 00to 450 


110 00 to 170 00 
250 00 to 400 00 

40 00 to 80 00 
60 00 to 120 00 
100 00 to 120 00 

200to 450 


110 00 to 170 00 
250 00 to 400 00 

35 00 to 75 00 
55 00 to 115 00 
95 00 to 115 00 

2 50 to 5 00 


110 00 to 170 00 
250 00 to 400 00 

35 00 to 81)00 
55 00 to 115 00 
95 0^ to 115 00 

3 50 to 5 00 


110 00 to 170 00 
250 00 to 400 00 

35 00 to 100 00 
75 00 to 130 00 
95 00 to 130 00 

SOOto 5 00 


Texas, 1st quality, head. 
Texas, 2d qaalitj..do.. 

Hilch cows do.. 

Calves .,..do.. 

Swine ....do.. 

Horses: 
Commoii ■■■■■■....do.. 


30 do' to 35 00 
15 00 to 25 00 
30 00 to 90 00 
6 00 to 8 00 

2 00 to 4 00 

3 00 to 4 00 

50 00 to 100 00 


30 00 to 35 00 
15 00 to 25 00 
30 00 to 90 00 
6 00to 9 00 
2 00 to 4 00 
2 50 to 3 50 

50 00 to 100 00 


30 00 to 35 00 
15 00 to 25 00 
25 00 to 75 00 
6 00 to 9 00 

2 00 to 4 50 

3 50 to 4 50 

50 00 to 100 00 


30 GO to 35 00 
15 00 to 25 00 
25 00 to 75 00 
6 00 to 9 00 

2 00 to 4 50 

3 00 to 3 50 

50 00 to 100 00 


30 00 to 35 00 
15 00 to 25 00 
25 00 to 75 00 
6 00 to 9 00 
2 00 to 4 50 
SOOto 450 

50 00 to 100 00 


(jrood working • ■ . . .do • . 

MoleB: 

Firat-class do.. 

For sugar plantations. 


175 00 to 225 00 


1AA AO tn 175 OA 

175 00 to 225 00 


1AA 00 fit 17^ 00 
175 00 to 225 00 


100 00 to 175 00 
175 00 to 225 00 


100 OO' to 175 00 
175 00to225 00 


For city nae head. . 

For rice culture, small. 


175 00 to 225 00 
100 00tol50 00 


175 00 to 225 00 
lOOOOtolSOOO 


175 00 to 225 00 
100 00 to 150 00 


175 00to225 00 

looootoisoeo 


175 00to225 00 
lOOOOtolOOOO 
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June. 



$20 00 to $40 00 
30 00 to 85 00 
85 00 to 110 00 

100 00 to 150 00 
75 00 to 150 00 

100 00 to 145 00 

250 00 to 400 00 

55 00 to 85 00 
75 00 to 140 00 
110 00 to 140 00 



$25 00 to $40 00 
40 00 to 70 00 
80 00 to 100 00 
90 00 to 140 00 
75 00 to 150 00 
125 00 to 175 00 
250 00 to 400 00 

50 00 to 90 00 
go 00 to 140 00 
110 00 to 140 00 



3 


Goto 


4 


50 


25 


00 to 


30 


00 


20 


00 to 


24 


00 


15 


00 to 


18 


00 


25 


00 to 


75 


00 


6 


00 to 


9 


00 


2 


00 to 


4 


00 


3 


00 to 


4 


50 


50 


00 to 


100 


00 



100 00 to 175 00 
175 00 to 225 00 



175 00 to 225 00 
100 00 to 150 00 



July. 



$25 00 to $40 00 

40 00 to 70 00 
80 00 to 100 00 
90 00 to 140 00 
75 00 to 150 00 
125 00 to 175 00 
225 00 to 400 00 

55 00 to 95 00 
85 00 to 140 00 
110 00 to 140 00 



30 00 to 35 00 

24 00 to 28 00 
15 00 to 20 00 

25 00 to 75 00 
5 00 to 8 00 

2 00 to 4 00 

3 00to 4 50 

50 00 to 100 00 



100 00 to 175 00 
175 00 to 225 GO 



175 00 to 225 00 
100 00 to 150 00 



Aujgust. September. October. November. December. 



$25 00 to $40 00 

40 00 to 70 00 
70 00 to 100 00 
90 00 to 135 00 
75 00 to 150 00 
125 00 to 200 00 



50 00 to 90 00 
85 00 to 135 00 
110 00 to 165 00 



30 00 to 35 00 

24 00 to 28 00 
15 00 to 20 00 

25 00 to 75 00 
5 00 to 8 00 

2 00 to 4 00 

3 00to 4 50 



50 00 to 90 00 
90 00 to no 00 



125 00 to 190 00 
140 00 to 200 00 



$25 00 to $40 00 

30 00 to 70 00 
80 00 to 100 00 
90 00 to 125 00 
75 00 to 150 00 
125 00 to 200 00 



30 00 to 35 00 

24 00 to 28 00 
15 00 to 20 00 

25 00 to 75 00 
5 00 to i 
200to 400 
3 00 to 4 50 



50 00 to 9000 
96*00 to 120 66 
175 00 to 225 00 



140 00 to 210 00 
100 00 to 110 GO 



$20 00 

$40 00 to 70 00 
80 00 to 90 00 
85 00 to 130 00 
70 00 to 125 00 
85 00 to 135 00 



50 00 to 00 00 
90 00 to 140 00 
110 Goto 17500 



35 00 to 80 00 

5 00 to 8 00 

200to 400 

3 00to 450 

50 00 to 00 00 



90 00 to 100 00 
140 00 to 210 00 



10000 to 120 00 



50 00 to 85 00 
85 00 to 140 00 
110 00 to 175 00 



250to 400 



35 00 to 80 00 

700to 900 

200to 400 

350to 450 



5000to 90 00 
90 00 to 120 00 



160 00 to 190 00 
160 00 to 200 00 



105 00 to 135 00 



$25 00 to $40 00 
30 00 to 70 00 
80 00 to 100 00 
90 00 to 125 00 
75 00 to 150 00 
85 00 to 200 00 



50 00 to 7000 
75 00 to 140 00 
110 00 to 175 00 



2 50to 400 



35 00 to 80 00 

700to 900 

200 to 400 

300to 450 



45 00 to 7500 
90 00 to 100 00 



150 00 to 210 00 
150 00 to 210 00 



100 00 to 120 00 



12 Aa 
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PORK PACKING. 



The following statistics have been compiled from the annual report ol 
the Cincinnati Price Current. The "packing year" consists of a "sum- 
mer season," from March 1 to November 1, and a "winter season," from 
November 1 to March 1. The importance of the summer season for 
©perations in pork is increasing, and with the abundant supply of ice 
during the summer of 1879, there was a large increase in number packed 
during the summer as compared with the number in the year previous. 
The great pork-producing region of our country is in 



THE WEST. 



Summer packing. — The summer-packing season of 1879 opened with 
a fair supply, and at prices not much changed from the year previous. 
The numbers packed, weight per head, and the yield of lard during the 
last four summer seasons were as follows : 



SeftBon. 


Numbers. 


Aggrepto 
net weight. 


Avera^ie 
net weight 
per he^. 


Aggregate 
yield of lard. 


Average 
yield of lard 
per head. 




2, 357, 866 
2, 543, 120 
3, 378. 044 
^051,248 


Potmds. 
424, 879, 300 
484, 553, 471 
631, 807, 730 
743, 525, 500 


Pounds. 
181. 10 
190. 57 
187. 03 
183. 53 


Founds. 
70, 040, 980 
85, 364, 176 
113, 949, 500 
129, 580, 672 


Pounds. 

30. 35 
33. 56 
33. 73 
31.93 











The numbers packed at the six leading cities, Chicago, Cincinnati, 
Saint Louis, Milwaukee, Louisville, and Indianapolis, together with 
other prominent points, during the last three years, were as follows : 



Packing polnta. 



Chicago 

Clncmnati 

Saint LooiB 

Milwankee 

Lonisville ^ 

Indianapolis 

Total for the six cities 

Ciereland, Ohio 

Cedar Kapids, Iowa 

Kansas City, Mo 

Des Moines, Iowa 

Detroit, Mich 

other points 

Grand total 



1876. 


1877, 


1878. 


1879. 


1, 315, 402 
121, 173 
131, 158 
60, 827 
9, 500 
283,621 


1, 508, 028 
134, 416 
148, 277 
54, 785 
19, 800 
204, 264 


2, 017, 841 
154, 517 
142, 000 
107, 053 
25, 000 
312, 224 


2, 155, 418 
149, 934 
350, 000 
67, 537 
25, 000 
243, 500 


1, 921, 681 
187, 392 
105, 580 
66, 754 
28, 009 
24. 000 
23. 850 


2, 069, 568 
146, 048 
110, 130 
77. 821 
34, 503 
34, 028 
71, 022 


2, 758, 635 
229, 385 
195, 200 
99, 517 
12, 027 
30, 302 
52, 978 


2, 991, 389 
319, 865 
141, 685 
145, 638 
49, 800 
61, 675 
341, 196 


2, 357, 8G6 


2, 543, 120 


3,378,044 


4,051,248 



Winter PACKiNa. — The record of ;»siumber of hogs packed in the 
West during the winter season of 1879-'80 shows a total of 6,950,451, 
against 7,480,648 in 1878-'9, the decrease in head bein^^ 530,197, and at 
same weight as 1878-'9, the decrease is equal to 664,453 hogs, or 9 per 
cent. At the six large cities there was a decrease of 726,508 hogs, and 
at all other or interior places an increase of 196,311, compared with the 
preceding year. The gains and losses by States are shown in an accom- 
panying table. The aggregate number packed for twelve months end- 
ing March 1, 1880, is 11,001,699, which exceeds the i)revious year 143j007. 
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THE AVERAGE WEIGHT. 

The average Weight of hogs packed during the winter was 212.94 
pounds net, a decrease of 4.20 pounds, or 5J pounds gross. All States 
show a decrease, excepting Indiana, the average of which is slightly 
greater than last year, owing to an increased average at Indianapolis, 
where 60 per cent, of the number were packed, the other packing in the 
State showing a large falling off in the average weight, compared with 
last year. Nebraska and Kansas show the largest falling off in average, 
the next in order being Tennessee, Ohio, Kentucky, Missouri, &c. The 
gains and losses by States are shown in an accompanying table. The 
aggregate net weight of the winter packing was 1,480,068,518 pounds, 
or 144,282,746 pounds less than the preceding winter. 

• 

THE YIELD OF LABD. 

The general average yield of lard per hog for the winter shows 36.32 
pounds, a decrease of 3.08 pounds, which is relatively greater than the 
falling off' in weight, but this is consistent with the understood manu- 
facture during the season, and the difference in lard-yielding quality of 
hogs. The piercentage yield of lard is 17.06 of net weight, against 18.14 
per cent, last year, and 17.08, 15.78, and 16.28 in the three previous 
years, respectively. The aggregate production of lard for the winter 
was 252,439,188 pounds, or 764,067 tierces of 330 pounds each, being a 
decrease of 42,313,170 pounds, or* 128,221 tierces, compared with the 
preceding winter, 

COST OF HOGS. 

The average cost of hogs for the winter is $5.22 per 100 pounds net, or 
$4.18 gross, and is $1.66 per 100 pounds net, or $1.33 gross greater than 
the preceding year. The aggregate cost of hogs was $77,231,648, being 
an increase of $19,402,056, while there was a deficiency of 144,282,746 
pounds, or 9 per cent, in net weight. The average cost per 100 pounds 
is 47 per cent, greater than the preceding year. The average price paid 
during the past ten winter seasons is $4.79 per 100 pounds gross, or 
$5.99 net. 



The following table shows the comparative receipts of the last four 
winter seasons : 



BUteB. 


1876-'?7. 


1877-78. 


1878-'79. 


1879-'80. 


Number 
packed. 


Per cent, 
of til© 

whole. 


!Nuraber 
packed. 


Per cent, 
of the 
wliole. 


Number 
packed. 


Per cent, 
of the 
whole. 


Number 
packed. 


Per cent, 
of the 
whole. 


Ohio ^ 

Kansas 

Total 


813, 709 
530, 286 
1, 905, 219 
419, 442 
644, 699 
31, 775 
46, 190 
24, 235 
2G6, 861 
88, 689 
255^ 986 
50, 770 
23, 447 


15. 93 
10. 37 
37. 28 
8. 21 
12. 61 
.62 
.90 
.47 
5.23 
1. 73 
5. 01 
.99 
.65 


934, 133 
4.96, 025 
2, 714, 748 
486, 850 
804, 614 
41,470 
56, 000 
23, 700 
4 J 2, 614 
120, 095 
318, 301 
66, 897 
30, 000 


14.36 
7.63 
41. 73 
7. 49 
12. 37 
.64 
.86 
.36 
6. 34 
1.84 
4. 89 
1. 03 
.46 


932, 878 
682, 321 
3, 214, 896 
569, 703 
965, 839 
132, 346 
80, 658 
18, 450 
472, 108 
132, 976 
212, 412 
40, 561 
25, 500 


12.47 
9. 12 

42. 97 
7. 59 

12. 91 
1. 78 
1. 08 
.25 
6. 34 

1. 77 

2. 84 
.54 
.34 


914, 964 
604, 186 
2, 734, 754 
658, 085 
926, 931 
137, 780 
57, 481 
32, 990 
338, 726 
120, 394 
256, 463 
42, 807 
24, 800 


13. 18 

8. 69 
40. 07 

9. 47 
13. 34 

1. 98 
.83 
.47 
5. 59 
1. 73 
3. 69 

.6:2 

.38 


5, 101, 308 


100. 00 |6. 505, 446 


100. 00 


7, 480, 648 


100. 00 


6, 950, 451 


lOO. 00 
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The average weight per head, the average weight of lard, and the 
average cost per cental in the different States is shown in the following 
table : 



StatM. 



1876-77. 



1877-78. 



a Pi 

<o P <o 


Average 
weight of 
lard. 


Average 
cost per 
cental. 


Average net 
weight per 
head. 


Average 
^^U of 


Average 
cost per 
cental. 


Poundt. 


Poiinds. 




Pounds. 


Pounds. 




218. 15 


36. 49 


$7. 20 


223. 85 


30. 00 


$5. 15 


199. 41 


29. 69 


7. 02 


214. 32 


34. Af 


4. 93 


218. 09 


. 35. ]9 


7. 42 


229. 57 


39. 73 


5. 10 


207. 75 


33. 26 


C. 82 


220. 53 


37. 70 


4. 48 


213. 93 


33. 88 


7.05 


219. 74 


39. 12 


4. 82 


240. 41 


37.16 


6. 61 


267. 48 


42. 20 


4. 36 


220. 39 


38.10 


G. 78 


232. 28 


47. 71 


4.40 


249. 94 


29. 30 


6. 49 


261. 10 


44.11 


4. 42 


22G. 07 


30. 73 


7.11 


23G. 51 


39. 14 


4. 83 


232. 35 


32. 90 


6. 92 


234. 88 


3(). 94 


4.83 


222. 52 


33. 10 


6. 99 


223. 72 


34. 67 


5.35 


208. 04 


31.48 


6. 74 


208. 65 


31. 58 


5.03 


213.70 


32. 39 


7. 16 


215. 33 


32. 46 


5.31 


215. 92 


34.08 


7. 18 


226. 04 


38.61 


4.99 



Ohio .... 

Indiana 

Illinois.... • 

Iowa < 

Missouri 

Kansas 

Kebraska 

Minnesota 

Wisconsin ........... 

Michigan 

Kentucky 

Tennessee ..— . 

Miscellaneoas 

Grand average 



StatM. 



1878-79. 



1879-'80. 



a p4 








be® 


o u 
be® 


•-a 

tH 




«8 








7^ 0) M 






S3 

OJ-r-t r3 


® " fl 


S ® g 


b. o § 

*^ o o 


fli p © 


, <» Sh 

k 


h. o § 
^ w o 










<i 




Pounds. 


Pounds. 




Pounds. 


Pounds. 




210. 47 


35. 09 


$3.63 


202. 11 


33.54 


$5. 31 


193. 80 


29. 09 


3. 42 


194. 90 


27. 46 


5. 14 


225. 71 


44.00 


3. 74 


223. 31 


40.37 


5. 41 


211. 98 


37. 73 


3. 14 


210. 56 


36,68 


4. 87 


213, 32 


40. 83 


3. 40 


207. 31 


36. 54 


4. 96 


221. 14 


39. 46 


3. 29 


208. 00 


38. 41 


4.91 


231. 02 


44. 29 


3.34 


217. 88 


43.11 


4. 70 


263. 09 


30. 09 


2. 97 


262. 22 


30. 00 


4.65 


220. 81 


36. 22 


3. 47 


215. 00 


31. 92 


5.16 


2]0. 69 


32. 60 


3.37 


209. 25 


32. 23 


5. 14 


210. 11 


32. 29 


3. 36 


203. 89 


29. 96 


5.24 


209. 49 


32. 95 


3. 17 


200. 30 


29. 31 


4.88 


205. 29 


3i. 37 


3. 66 


200. 12 


30. 32 


5.43 


217. 14 


39.40 


3. 56 


212. 94 


36.32 


5.22 



Ohio........— . 

Indiana. ....>... 

Illinois...... ... 

Iowa 

Mlssonri 

Kansas 

Nebraska ...... 

Minnesota..... 

Wisconsin.. ... 

Michigan 

Kentucky 

Tennessee 

Miscellaneona . 



Grand average. 



Summer and winter PAOKiNa consolidated. — The following 
table shows the result of the last four packing seasons in the West : 



Years. 


Summer. 


Winter. 


Aggregate. 


Average 
weight 
per head. 


Aggregate. 


Average 

lard 
per head. 


Aggregate. 


1877-78 


2, 357, 866 
2, 543, 120 
3, 378, 044 
4, 051, 248 


5, 101, 308 
6, 505, 446 
7,480, 648 
6, 950, 451 


7, 459, 174 
9, 048, 566 

10, 858, 692 

11, 001, 699 


206. 01 
216. 07 
207. 77 
202. 11 


1,526, 357, 390 

1. 955, 160, 434 

2, 256, 158, 994 
2, 223, 594, 018 


32. 79 
37. 19 
37.63 
34. 72 


243, 918, 870 
336, 557, 676 
408, 701, 858 
382, 019 860 
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IN THE EAST. 



SuMiiiER AND WINTER PACKiNa. — The following table shows the r-e- 
ceipts of live and dressed hogs during the last three packing years, by 
seasons, on the Atlantic coast : 



Cities. 


1877-78. 


SiunmeT. 


Winter. 


LiYO. 


Dressed. 


Lire. 


Dresseil. 




213. 634 
774, 157 
210,750 
196, 107 


9,565 
17,785 
22. 400 

5,000 


141. 933 
636, 127 
93,600 
128. 916 


27, 907 
38,229 
37, 250 
25, 000 








_ - 


1, 394,648 


54, 750 


1, 000, 962 


128, 386 




Citiei. 


1878-79. 


Summer. 


Winter. 


Live. 


Dressed. 


Live. 


Dressed. 




314, 861 
1, 045, 332 
215,820 
231, 816 


411 

3, 334 
26, 342 
2,500 


208, 848 
776, 317 
114, 910 
• 140,328 


10, 531 
53, 401 
48, 660 
27, 509 




Phi 1 fl.(1 a1 nil i A 






1,807, 829 


32,587 


1, 232, 403 


149,092 




CitlM. 




1879-'80. 




Summer. 


Winter. 


Live. 


Dressed. 


Live. 


Dressed. 




363, 423 
1, 100, 094 
233, 270 
229, 257 


2,929 
10, 985 
71, 380 

3, 000 


248, 642 

652, 590 
108, 200 
120, 838 


19, 661 
51^113 
65,278 
25, 000 




Philadelphia - 






1, 926, 944 


88, 294 


1, 130, 270 


161, 050 





Interior cities.-^The number packed in three interior cities of ITew 
York during three packing years is stated as follows: 



Cities. » 


1876-77. 


1877-78. 


1878-79. 


1879-'80. 




30, 000 
. 15,000 
135, 250 


15, 000 
15, 000 
139, 930 


33,353 
15, 000 
201, 141 


20, 000 
20, 000 
237, 988 




Buffalo 




180, 250 


169, 930 


249, 494 


277, 988 





ON THE PACIFIC SLOPE. 



California, — It was expected, a year ago, that the supply of hogs for 
1879 in California would show a decrease, compared with the previous 
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year, owing to the discouraging influence of low prices, but the reports 
furnished us indicate a slight increase in packing, and for the coming 
season it is expected that there will be no decrease. San Francisco 
continues to do the largest part o'f the packing, and operations are car- 
ried on throughout the year at this point. The number of hogs packed 
at San Francisco and the estimated number at other parts of the State 
was 290,000, against 280,000 last year. The number packed in Oregon 
is estimated as smaller than last year, and is placed at 80,000, against 
120,000 in 1878. 

RECAPITULATION. 



The total number of hogs packed in the United States during the last 
four years is as follows : 



Section. 


1876-77. 


1877-73. 


1878-79. 


187»-'S0. 




7, 409, 174 
2, 551, 239 
SU5, 000 


9, 048, 5C6 
2, 703, G70 
310, 000 


10, 858, 692 
3, 222, Oil 
• 400, 000 


11, 001, 699 
3, 524, 546 
370, 000 








10, 265, 413 


12, 062, 236 


14, 480, 703 


14, 896, 245 





EUROPEAN STATISTICS. 



The following table gives the average annual yield of wheat in the 
principal producing countries of the world ^ also, the estimated yield 
for the crop of 1879 : 



CoTiDtry. 



France 

Hussia 

Germany 

Spain 

Italy 

Austria-Hungary . 

Great Britain 

Turkey in Europe 

Houmania 

Belgium 

Algiers 

Canada 

Australia 

Kgypt 



Ayeraf^e yoar. 



BtLskeU. 

289, 500, 000 
226, 400, 000 
124, 520, 000 
118, 860, 000 
110, 370, 000 
104,710, 000 
104, 000, 000 
42, 450, 000 
33, 960, 000 
24, 055, 000 
25, 470, 000 
16, 980, 000 
18,395, 000 
16, 980, 000 



Among the above countries, France, Germany, and Spain, in an 
average year, raise sufficient for home consumption. Eussia, Austria- 
Hungary, Turkey in Europe, Australia, Canada, Algiers, and Egypt 
have a surplus for export, while Great Britain usually imports nearly 
100,000,000 bushels. 

The agricultural returns from Great Britain and Ii;eland made ov 
June 4, 1879, show a total cultivated area of 31,976,000 acres in Great 
Britain, 15,336,000 in Ireland, and 125,000 acres in the Isle of Man and 
Channel Islands. Thus for the whole of the United Kingdom the cul- 
tivated area was in 1879 47,437,000 acres, exclusive of heath and mount- 
ain pasture and of woods and plantations. 

In Great Britain the area returned as under cultivation has increased 
by 121,000 acres since 1878, and by 264,000 acres since 1877, and the 
total increase since 1869 is no less than 1,637,000 acres. Of this 
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increase, rather more than two-thircls, or 1,1 31,000 ^.qvo^u was in Englandj 
228,000 in Wales, and 275,000 iu ^Scotiand. 

In Ireland the cultivated area shows a decrease of 9,000 acres since a 
year. The decrease in 1878 was 82,000 acres, and in 1877 nearly 300,000 
acres. This decrease is mainly due to much land being classed as barren 
mountain-land which was formerly classed as pasture. 

Looking at the details of the various crops, it is seen that the area 
under wheat in Great Britain in 1879 was 2,890,000 acres, being a de- 
crease of 328,000 acres from the previous year. In Ireland there was a 
fractional increase. The wheat crop of the United Kingdom has de- 
creased by nearly a million of acres,' or a fourth of its area, since 1869, 
when there was 3,982,000 acres under wheat. 

Barley has partly taken the place of wheat, being this year sown on 
2,932,000 acres, an increase of 209,000, or nearly 8 per cent., over 1878. 
Oats were sown on 3,998,000 acres in the United Kingdom, being a de- 
crease of 126,000 acres since 1878. This crop has steadily declined since 
ten years. The large importations of Indian com have doubtless com- 
peted largely with the oat crop, and, therefore, tended to diminish the 
breadth sown. In the green crop there is not much variation. The 
area planted in potatoes shows an increase of 33,000 acres in Great 
Britain and a slight decrease in Ireland ; the total area planted was 
641,344 acres in Great Britain and 842,621 in Ireland. 

In live stock there lias been an increase of horses and cattle and a 
decrease in sheep and smne. The total numbers for the United King- 
dom are, horses, 1,955,394 ; cattle, 9,961,536 ; sheep, 32,237,958 ; swine. 
3,178,106. Swine have decreased in number in Great Britain nearly 16 
per cent, since 1878. In Ireland the same proportionate reduction has 
taken place j the competition of American bacon is the main cause. 

AUSTRALIA. 

From the returns of Australia it appears that rather more than 
2,500,000 a(iTes of land are sown in wheat, being twice the area sown 
eight years ago. The average yield was about ten bushels per acre; the 
largest wheat growing district (South Australia) has an average of little 
more than seven bushels per acre, while New Zealand averaged nearly 
23 bushels, and New South Wales 14f bushels per acre. Oats were 
grown on 467,000 acres and averaged 25 bushels per acre. Indian com 
is only grown to any extent in New South Wales, and was 186,000 acres 
in area and yielded 32 bushels per acre. Potatoes were planted on 
88,000 acres and averaged a yield per acre of 112 bushels ; in New Zeal- 
and the yield averaged 170 bushels per acre. In live stock there are in 
Australia rather more than a million of horses, 7,250,000 cattle, and 
61,000,000 sheep. 

FRANCE. 

In France the acreage sown in wheat was, within a small fraction, the 
same as in 1878, viz, 17,200,000 acres. The yield per acre was less than 
the poor yield of last year, and is estimated at a fraction above 13 bushels 
per acre. The total crop is estimated at 229,000,000 bushels for 1879; 
the crop in an average year is 289,500,000 bushels, consequently the crop 
of 1879 falls short of an average 60,500,000 bushels, or nearly 21 per cent. 

From the Bulletin Statistique it appears that the area planted in vine- 
yards in France was greatest in 1874, when it amounted to 6,046,820 
acres, a surface equal to one-fourth of the State of Ohio. There was a 
gradual decline in the area, caused by disease, tiU in 1878 it was 
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5,200,000 acres. Tlie crop of 1878 was stated at 1,286,546,000 gallons, 
being a decline of 202,944,000 gallons from the year previous, and a de- 
cline of 213,799^000 gallons from the average of the ten previous years. 
This growing deficit was attributed to the appearance of the phylloxera 
and reappearance of the oidium. For the year 1879, in the absence of 
official returns, it was estimated by L'Economist Fran§ais that 988,000 
acres had been destroyed and 460,000 acres seriously injured by the 
phylloxera. The crop was subjected to the most unfavorable atmos- 
pheric conditions, which, with the ravages of the phylloxera and oidium, 
gave a return of only 678,994,000 gallons, a decline of nearly one-half 
from the crop of 1878, and only one-third the amount for 1874. 

AYERAGE YIELD PER ACRE. 

The following estimates of the average yield per acre of principal crops 
were pubhshed by the international statistical congress in France a few 
years since : 



Conntry. 


13 




Barley, 




Cora. 


Buckwheat. 


Potatoes. 


Tobacco. 




Bttsh. 
29.9 
15. G 
12.6 
17.6 
29.2 
27.9 
17.1 
16.1 


Busk. 
34.5 
15.2 
13.6 
17.2 
16.9 
25.4 
15.8 


Bush. 
39. 
17.5 
14.5 
25.8 
20.9 
35.1 
20.8 
18.4 


Bush. 
45.9 
19.8 
14.2 
33.9 
33.2 
42.5 
25.4 


Bush. 

"'ih'h' 

17.1 


Bush. 

"'"is.'g" 

10.3 


Bush. 
165.4 
84.2 
137.8 










677 




25.7 


12.4 
24.9 
19.4 


105. 
191. 
128. 
126, 


1.480 
1, 177 
972 




18.4 
16.1 













SUGAE OEOP WOELD. 

It is estimated that the supply of sugar for the world is about 5,000,000 
tons. This estimate, of course, does not include the unknown quantity 
of China, which exports 25,000 tons annually, nor of similar countries 
inaccessible to investigation 5 it does, however, include British India, 
which, although a non-exporting country, produces for home comsump- 
tion 1,450,000 tons annually. The following estimate of the crops of 
the years 1878 and 1879 gives the quantity produced in all the princi- 
pal sugar-producing and exporting countries: , 



BEET-IIOOT -STJGAB. 



Conntiy. 


1879-'80. 


1878-79. 




290, 000 
390, 000 
360, 000 
215, 000 
55, 000 
25, 000 


432, 000 
428, 000 
405, 000 
215, 000 
70, 500 
30, 000 




1,335, 000 


1, 572, 500 
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Country. 



Cuba tons 

Porto Hico do. 

Jamaica-Hay ti do. 

Martinique do. 

Suadaloupe do. 

Trinidad do. 

Barbadoes do. 

Deinerara do. 

Brazil (exports) , do. 

Peru (exports) do. 

Java (exports) do. 

Manila (exports) do. 

Australia (exports) do. 

Sandwich Islands (exports) do. 

NON-EXPORTINQ COUNTRIES. 

Spain t. tons 

Cochin China do., 

Japan do. 

Mexico do., 

English India do., 

Bgypt (produces) do.. 

Total cane sugar ^ 

Total beet sugar , 

Grand total 



1879-'80. 



625, 000 
90, 000 
25, 000 
40, 000 
50, 000 
57), 000 
50, 000 
60, 000 

140, 000 
80, 000 

380, 000 

320, COO 
20, 000 
32, 000 



15, 000 
25, 000 
15, 000 
30, 000 
1, 450, 000 
50, 000 



3, 132, 000 
1, 355, 000 



4, 487, 000 



1878-79. 



645, 000 
90, 000 
25, 000 

,40, 000 
50, 000 
57, 000 
54, 000 
60, 000 

101, 000 
85, 000 

215, 000 

120, 000 
20, 000 
12, 000 



15, 000 
25, 000 
15, 000 
30, 000 
1,450, 000 
30,000 



3. 139,000 
1, 572, 500 



4, 721, 500 



The United States jiroduces 110,000 tons, of which Louisiana contrib- 
utes 100,000. 

CONCLUSION. 



In oonclusion I TTonld remark that in addition to the monthly report on 
the condition of crops made by this division there have been many in- 
vestigations and compilations made for members of Congress, agricult- 
ural societies, and boards of trade, which, although of a public charac- 
ter and value, are not published, for want of space, in this report. 

CHAELE8 WOETHmGTON, 
Statistician. 

Hon. W. G. LeDuc, 
Commissioner^ 



REPORT OF THE ENTOMOLOGIST. 

Sir : I have the honor to submit the following report of a part of the 
investigations carried on by the Entomological Division of the Depart- 
ment of Agriculture during the past year. These researches have been 
briefly as follows : The completing of the investigation of insects in- 
jurious to the cotton-plant, which was begun in 1878 ; the beginning of 
an examination of insects injurious to orange trees ; and a study of 
various other insects of economic importance which have been brought 
to the attention of the Department. 

The work of this year on the cotton-insect investigation consisted of 
clearing up some obscure points in the life history of the cotton-worm 
jand boll-worm, the conducting of an extensive seriesof experiments with 
remedies, and the writing of a report upon the whole investigation, which 
has been published. 
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Much information has been gained respecting insects injurious to 
orange trees. Accounts of a few of these insects are included in the 
following report. But I am able to present at this time only a small 
part of the data which I have collected on this subject, owing to lack of 
time for preparing the remainder for the x^ress. 

Accounts of many other insects which have been studied during the 
year are not included in this report, as in many instances it is desirable 
that further observations be made before publishing the results obtained. 

Believing that the work of this Division should be of a practical na- 
ture, I have, in my investigations, confined myself as far as possible to 
the study of tlie liabits of insects and to experiments with remedies. 
However, for the sake of scientific accuracy, it is necessary that the ex- 
act zoological position of the species described should be indicated, and 
that the new sx^^^i^s should be characterized in a technical manner. 
This is a work which can be well done only by one who devotes his ex- 
clusive attention to the systematic study of the particular group of in- 
sects to which the species in question belongs. I have therefore invited 
the aid of specialists in work of this nature ; aud in every case the as- 
sistance has been promx^tly and cheerfully rendered, and without pecu- 
niary recompense. 

In this connection I wish to acknoxtledge the aid of the following- 
named gentlemen : Mr. Edward Burgess, for determinations and descrip- 
tions of Diptera ; Mr. Y . T. Chambers, for determinations and descrip- 
tions of Tineids ; Mr. E. T. Cresson, for determinations and descriptions 
of Ichneumon flies ; Prof. C. H. Fernald, for determinations and descrip- 
tions of Tortricids ; Mr. A. R. Grote, for determinations of Noctuid^j Dr. 
George Horn and Mr. Henry Ulko, for determinations of Coleoptera ; Mr. 
L. O. Howard, for description of a Chalcidj Mr. J. Monell, for description 
of an Apliid ; Mr. Edward Korton, for description of a Saw-fly, and Dr. 
P. R. Uhler for determinations and descriptions of Hemiptera. 

The correspondence of the Division has continued to increase during 
the i)ast year. Very many inquiries respecting noxious insects and the 
means of preventing their ravages have been received from all parts of 
the country. This corresx)ondence has occupied much of my own time 
and all that of an assistant. A large part of these inquiries were re- 
specting well-known insects, and I trust that in many instances informa- 
tion has been given which has materially aided our correspondents in 
combating the i)ests. In other cases tlie insects have proven to be new 
to science, or species whose ha]>its were unknown. In this way many 
interesting and important subjects for study have been presented. 

Large additions have been made to the biological collection of the 
Division, among which may be mentioned over 1 .600 slides of microscoi>- 
ical insects and about 40 cases of larger specimens. 

I take plea sure in acknowledging the assistance of Mr. L. O. Howard 
in the preparation of this report, and in the general work of the Di- 
vision 5 also the aid of Mr. Th. Pergande in the care of the insects bred 
in my oflice, and in making biological notes upon them. The original 
figures illustrating this report have been drawn from nature by Mr. 
George Marx. 

Respectfully submitted June 30, 1880. 

J. HEl^TRY COMSTOCK, 

JSntoinologist 

Hon. William G. Le Due, 

Commissioner of Agriculture, 
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1 TilE AK:i^Y-^VOEM. 

1 {ncUopMla {Leiicania) nnipuncta Hawortli.) 

I Order Lepidoptera ; family Nogtuidae. 

I Eating the leaves and heads of the (lifforcnt grasses and cereals, a worm 1^ inches 
\ long, longitudinally striped with l^lack, yellow, and green, appearing in iinmenHO 

Dumhers, and keeping together in a more or le.ss compact body when advancing 

from one field to another. 

Eecent inquiries from many sections of tlie country concerning this 
celebrated pest have called to our attention the fact that, although it 
has been thoroughly discussed by several State entomologists, the re- 
ports of the Department of Agricultui e have never contained more than 
a mere passing notice of its injuries. Since the writings of the authors 
referred to are accessible to but few farmers residing outside of the 
States which published them, it seems advisable , to introdiice here a 
review of the present knowledge concerning this insect.* 

As to the past history of the army-worm, it will sufiQce to state briefly 
that it has been known in this country since 1743 ; that it is impossible 
.to say whether it is an indigene or whether it has been introduced 
from Euroi>e; that it is known in almost every part of the world; and 
that its natural history first began to be studied in this country after 
the great army-worm year of 1861. 

The adult insect is a night-flying moth of a dull brown color, marked 
in the center of each fore wing with a distinct white spot, and with an 
expanse of wing of about 45°^^ (a little over an inch and three-quarters). 
Fig. 2. 

The egg is white and almost spherical. Its average is .6^^ (.023 inch). 
The perfect outline is sometimes lost from the gummy substance which 
covers it and which holds it in place. The moth deposits her eggs in 
the folds of grass or grain, always concealing them from sight by push- 
ing them down into the unfolded portion of the leaf, or by cementing 
the edges of the leaf together over them. Sometimes, however, they 
ftre laid in a partial fold and remain perfectly exposed to view. (PI. 1, 
fig. 1.) The eggs are laid singly or in rows which sometimes contain as 
many as fifteen or twenty. 

The larva, or icorm, when full grown, is 38™°* (IJ inch) in length. 
{PL I, fig. 3.) During this stage — which lasts from fifteen to thirty 
days — the worm casts its skin five times. Its body color is pale green, 
elearly seen only on the ventral surface, varied elsewhere with longi- 
tudinal stripes of yellow, gray, and black, the gray often so closely 
dotted with black as to become dusky. The general arrangement of 
the stripes is as follows : The entire back is occupied by a broad bla42k 
Or dusky band, deei)est at the middle and along each margin. On each 
fiiank is a series of stripes, consisting of a median black or dusky band, 
mi each side of which is a greenish or yellow stripe of . equal width, mar- 
lined on either hand with dingy white that is set off by a mere line of 
5ark. Down the middle of the back is an interrui)ted narrow white 
Hue, often clearly seen only near the head. 

The best artieh'S which have heen written concerning its life history are those of 
F^tch (Sixth N. Y. lieyi., p. 113). Riley (Eighth Mis.sonri Kept., p. 5>2),'and Packard 
[Beport on the Rock}' Moiuitain Locust and other Insects now injuring or likely to 
ijare field and garden ciopa. From the Ninth Ann, Kept. U. S. Geol. & Geog- Surv, 
If Terr.). 
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The liabits of the worms are somewhat like those of their relatives, 
the cut- worms, in that they feed chiefly at night. During the heat of 
the day they hide under sticks, stones, or other rubbish, though, when 
occurring in great numbers, they often eat during the entire day or dis- 
appear only for a few hours. When migrating from an eaten field to a 
new one they have the habit of going together and nearly always in the 
same direction, W'hich has given them their popular name of "army- 
worm.'' Their food i^lants are naturally the grasses and grains. Dur- 
ing the i)resent season they have usually appeared first in fields of 
wlieat, occasionally in timothy and blue grass, seldom in any other cul- 
tivated crop. AV^hen on the march they attack preferably the cereals, 
timothy, blue grass, and corn. Many other plants are eaten to a small 
extent. Shortly after the last moult the worm burrows just beneath 
the surface of the ground, and transforms to a pupa in the ceU thus 
formed. 

The pupa is dark brown in color and is from 18 to 20™™ (three-quarters 
of an inch) in length. Its shape is shown in PI. I, fig. 1. 

The number of generations iii a season varies greatly with the climate. 
It has always been supposed that there is but one in the Northern 
States, but there will probably be two on Long Island this year, as moths 
are now (June 21, 1880) emerging from pupae collected there a few days 
ago. Professors Thomas and French state that there are normally two 
broods in Northern Illinois, and probably three in the more southern 
portions of that State. Professor Riley has demonstrated two broods 
normally and three broods exceptionally in the latitude of Saint Louis. 
Farther south, during winters of unusual mildness, a succession of 
broods is kept \\\^ through the entire year. During the present winter 
(1879-'S0) we have received full-grown worms with accounts of damage 
to winter grain in the months of December, January, and February 
firom localities as far north as Union County, South Carolina, and Marion 
County, Tennessee. Ordinarily, however, in these States, and always 
farther north, the insect lies dormant through the winter months. 

Concerning the hibernation oi the army worm writers have long differed. 
We can now safely state that it hibernates both in the moth and chrys- 
alis states, the former being more common in the southern part of the 
country and the latter in the northern regions.* There is also a possi- 



• Since the tlays of Walsh, no one has strongly upheld the probability of an exten- 
sive hibernation of the eggs. We may briefly state the arguments which have been 
advanced in favor of hibernation in each stage as follows : 

Egg hilcrnation. — In fields which have been burned over in fall or winter the worm 
does not appear the following year. (Many cases cited by Walsh and Riley. ) Walsl 
(Prairie Farmer, 1861) states an instance where one-half of an infested field was burned 
over and the other half not. The succeeding year the burned half was free from worm« 
and the other was infested. Against this argument Thomas {lUd.) urges that th( 
motlis appear in early spring and oviposit on old grass stubs before the young grasi 
has grown ; naturally, therefore, where the old grass has been destroyed they wil 
jxot lay their eggs. " Riley cites the Wisconsin fires of 1871, which occurred in Oc 
tober, notwithstanding which the worms were very abundojit the succeeding year ii 
the same localities. 

Larval hihernaiion, — All European species of Leucaniaj so far as known, hibernate ai 
larvae. Many allied cut-worms hibernate in this state. Against such hibematioi 
Riley urges that, instead of wet springs being favorable to increase (as has been sup 
posed to bo the case), were there an extensive larval hibernation sucli weather woul< 
be the most \mfavorable, as the overflowing of swamp land would drown them. 

Pupal Mhernation. — Moths are found in early spring in such fresh condition, witl 
wings so soft th at they have evidently just emerged from their pupal cases. Mr. Meske 
of Albany, N. Y., once found a chrysalis in May, from which a true army -worm mot! 
issued, the date being so early as to preclude the possibility of a brood having already 
been generated. Professor Riley urges the instance of the Wisconsin fires in favor o 
this method of hibernation. Many sdlied Noctuids are known to hibernate in this fonn 
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bility that the full-grown worms hibernate more or lens frequently. In 
either case, as soon as the weather becomes warm, in spring the moths 
emerge either from their pupal cases or their liibern^itiiig quarters, and 
lay their eggs as before described. The duration of the egs: state is 
from eight to ten days. We found the newly hatched lar\ ^/ vVSish- 
ington on the 13th of May, 1879. 
The natural habitat of the army worm was stated by Dr. Fitch to be 
in the wild grass of wet spots, in swamps and on. the border of marshes," 
and in this statement he has been followed by nearly all succeeding 
writers/ The question then naturally arises, What is the cause of these 
sudden and extensive periodical visitations to cultivated crops ? Dr. 
Fitch observed that the year 1861 was very wet, while that of 1860 had 
been extremely dry. On examining the records he found that in pre- 
vious worm years the season in which -the worms appeared was wet, 
while the preceding year was dry. He therefore proposed the theory 
that in a dry season this insect, having an unlimited extent of feeding 
range, becomes greatly multiplied, and when it is thus multiplied, a wet 
season and overflowed swamps drive it out from its lurking place, in 
flocks, alighting here and there over the country. But on being thus 
rusticated, it finds our arable lands too dry for it, and immediately on 
maturing and getting its wings again it flies back to the swamps, whereby 
it happens that we see no more of it.'^ Professor Eiley adopted this 
theory, and showed that the conditions in 1869 and 1875 (two marked 
army worm years) coincided with those meutioned by Fitch. 

HOW TO DESTROY THE PEST. 

Remedies, — If the theory just quoted be true, the best means of pre- 
venting the occurrence of this pest in cultivated fields wiU be to keep 
watch of any extensive tracts of low land which may be in the neigh- 
borhood, and if army worms are discovered destroy them either by 
burning over the land, if possible, or by poisoning with arsenic, Paris 
green, or London purple, or by any other means of which the local con- 
ditions will admit. In fact it would be weU to burn over all the low land 
in the vicinity each winter, thus destroying the hibernating insects. 

I do not feel iinplicit confidence, however, in the above theory, as I 
have observed the army worms feeding in small numbers in meadows 
on high lands, when their presence there could not be explained by the 
reasons given. Moreover, from what data I have been able to obtain 
while preparing this article, it appears that the present season has not 
been a wet one in those localities in which the army worm has appeared, 
thus failing to confirm the theory. It is w orthy of note, however, that 
in most instances the localities infested by the worm this year are in the 
vicinity of extensive tracts of low lands. I am carefully collecting evi- 
dence on these points and will x^ublish the results as soon as practicable. 

In case the worms do appear in cultivated lands the best plan of ac- 
tion to foUow is to prevent the spreading of the insect. This may be 
done by destroying them or by confining them to the fields in which they 
appear. The best methods of destroying them are by crushing with 
rollers or by poisoning with arsenic, Paris green, or London purple. Either 
of these substances can be ajjplied rapidly by mixing with water and 

Hibernation as mollis. — Of this tliere can be no doubt. Specimens liiivc been received 
at tills department from Texas, Alabama, and Georgia all througli the wljitt;r. ^' Som© 
specimens captured in the spring in Southern Illinois La ve a l)attcrod and weather- 
worn J^pearance." (French.) Mr. Streckcr has found the moth hibeiTiaLing in Feb- 
ruary at Keading, Pa.^ and Mr. Mann has also found it at Cambridge, Marss. 
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ming a fmintaiu ]iump or garden syringe. Iii i;!\aiiy mstanees, however, 
these reniedii^s are impracticable, for Ireqisently the worms appear in 
a field o'i <sv2div late in the season that the isvo]} is only partiaRy de- 
stroyed, in «o"i}c bistanees only the leaves aiid beards of the grain are 
eateu by tiie woiM^is.the t-iraw and heads bein- too inatnre to be relished 
by them. In • ;mi cases the destruction of thr^ crop by the use of rollers 
or poLSOJiK would be an expensive raetliod of f5;^l!thu;^ tLe pest. And, 
too, the nsc of rollers often proves less etlcctii:?J thanwoiddbo expected. 
If the mil roii.j^li it is obvions that B^.jjny Y or'ns ^vonld escape; and 
it wac; fi)wvi by expcrimeiit on Low^ Island ihli ye^r that even when 
- the suriace v;as level the rollers became pnrtialh' covered with masses 
of tenacion;^^ mad, com])Oi~^ed of eartb and the jiucos of the crushed 
worms, so thai: the eiifcct was much the f^ainc as tbough the ground had 
been uneven. 

AVhen tL-oHo remedies prove impnicticablc the second line of defense 
remains, and if well carried out the result wdl not lecxcly be the confin- 
ing of the worms to the fields in wJiich tliey appc.-rr, bat the destruction 
of them also when they attempt to migrate to f)t]K\;' fields. This is done 
by the means of ditches and pits dug arouud the infested field or that 
to be protected. The ditches can be miide quite rapidly. First plow a 
furrow with the ^^laiid side" next to the field to be protected, and then 
with a spafle uuike this side of the furrov.^ vertical, or, it the soil bo com- 
pact cnongb to admit of it, overbauf^in.^, Wlicn the ditch is completed, 
holes should be dug in it from 1 foot to 18 inches deep and from 20 to 
30 feet apart. The sides of these holes sljould also be vertical, or, if pos- 
sible, overUuri<::ing. The v-orms, unable to cliird) up the vertical side of 
the ditch, will crawl alou-- the bottom of it and foil into the holes, where 
they will soon nerish. Where the soil is sandy, ^-o tliat the ditch cannot 
be made with a vertical side, it sliould be dug sleeper than in other cases, 
and the side niiide as nearly per pert dieul a r as pooBible, so that when the 
worms attem]>t to crawl up it the saad will cr'nnble beneath them and 
cause them to fall back again. The soil can be kept friable by drawing 
a bundle of brush along the ditch, or by bum lag straw in it. 

The degree of success and the amount of labor atteiidbig the use of 
this method of defense depend upon the promptness with which it is 
adopted. If a close watch be kept of the giain fields and meadows 
during late spring and early summer, the preacncb of the worms can be 
detected before they begin to migrate. It will then be only necessary to 
inclose, bv means of ditches, those parts of the fields in which the worms 
are found"^; and frequently these localities are very limited. But if the 
work be delayed until later in the season, after the worms have begun 
to migrate, it will be found difficult to confine them, and it will prob- 
ably be necessary instead of this to surround by ditches the fields to be 
protected, especially any fields of corn that may be in the vicinity of the 
infested district. 

Numerous other remedies have been inoposed^ but we know of none 
which are practicable, except on a sm^dl i^cale or under especially favor^ 
able conditions. 

The parasites of the army worm are very numerous, and benefit the 
farmer to an almost incalculable extent. By far the most abundant is 
the red-tailed Tachina fiy (MjnGvaea leucamae, Kirlvp,). This insect, 
shown at 1-1. I, fig. 2, has much the appearance of the ordinary house- 
fly, and is usually found iu immense numbers wherever the army worm 
abounds. The natural but interesting mistake has been made by some 
of our correspondents of considering the red-ta^iled Tachina as the 
progenitor of\he army v/orm. The eggs of this Tachina are white. 
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I oval, and smooth, and are nsually brid upon the anterior part of the 
I worm. Occasionally as many as eighteen eggs are laid on a single 
1 worm, but the average number is about five. These eggs are so inge- 
niously placed that the worm can by no possibility reach them with its 
I jaws or get rid of them in any other way. Mr. Howard says that he has 
I searched for hours in a field infested with army worms without finding 
; a single full-grown worm which did not carry one or more of these eggs 
i upon its back. The general habits of the Tachina fiies have been given 
^ under the head of the parasites on the cotton worm, and further elab- 
oration will be unnecessary. The abundance of this and other parasites 
\ partially explains the periodicity of the army-worm attacks. 

Another Tachina {Exorista Jlavicauda)^ similar to the red-tail, has been 
described by Eiley. Walsh described three species of hymenopterous 
parasites upon the army worm : the Military Microgaster {Microgaster 
militaris), the Glassy Mesochorus {Mesochorus mtreus)^ and the Dimin- 
ished Pezomachus (Pezomachus minimus). OpMon purgatuSj a large ich- 
neumon, was reared from the army worm by Mr. Shurtleft', and Dr. Fitch 
describes another species as Ichneumon leucaniae. 

In addition to these true parasites, the army worm is attacked by 
many predaceous insects and by insectivorous birds. We have noticed, 
: moreover, many specimens covered with a mite similar to Uropoda amer- 
icanay which has proved so destructive to the Colorado potato beetle. 
The following-named ground beetles are commonly found preying on the 
army worm: Calosoma calidum, C. scrutator^ Harpalus caliginosus, and 
Pasimiichiis elongatus. The first three of these are figured further on as 
' enemies of the cotton worm, Ants are also very efficient enemies of the 
\ army worm. • 

I THE DESTRUCTIVE LEAF HOPPEK. 

Cicadula exitiosa Uhler [new speciesj. 
Order Homoptera, family Tettigonidae. 

^ Puncturing the bases of the outer leaves of winter wheat, causing them to turn yellow 
* and die, a small, active, flying and jumping brownish leaf hopper, occasionally ap- 
I pearing in immense numbers. 

^ During the past winter much damage has been done to the winter 
^ grain in Western South Carolina and in the borders of the surrounding 
^ States by the above-named insect. Eeports from Mecklenburgh County, 
^]N^orth Carolina, York, Abbeville, Union, and Laurens Counties, South 
Carolina, and Catoosa County, Georgia, state that these leaf-hoppers 
^appeared in immense numbers and did great injury to the crops, 
g This appearance, although phenomenal, was not unprecedented. In= 
sects of the same sub-family (Jassidae) have long been injurious to the 
^wheat crop in parts of Europe. In this country an allied species was 
reported in the spring of 1875 as doing much damage to the meadows of 
certain parts of Illinois, and during the winter of 1876 the winter grain 
^ parts of Texas is said to have been much injured by one or more 
^ecies of Jassid. The species under consideration was identified by 
Professor TJhler, who has collected specimens of it in various parts of 
Maryland and at Denver, Col., and has received sj)ecimens collected in 
JCexas, Florida, and JS^orth Carolina. 

1^ The destructive leaf-hopper is a small active brownish flying insect, 
jneasuring with its wings folded about 5"*°» (.195 inch) in length. Its 
eneral shape is weU indicated by figure 4, PI. I. It is very quick, a 
ood flyer, and a great jumper. 
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So many alarming reports were received during the course of the win- 
ter as to the extent of damage, that it was deemed necessary for me to 
visit the infested locality, which was accordingly done on my return from 
Florida about the first of March. In company with Mr. 0. E. Jones, of 
the Charlotte Ohservevj I inspected several fields in the vicinity of 
Charlotte, North Carolina, and found that the accounts had not been 
exaggerated. In one infested field of 10 acres, belonging to Mr. Geo. 
King, there was hardly one plant left to each square rod of ground. 
The diseased appearance most common in the wheat fields was a wilting 
of the outer leaves of the plant. Professor Uhler informs me that the 
customary method of injuring grass or grain is to pierce and suck the 
juices from the midrib of the leaf, and tliis method of work I have been 
able to confirm by an examination of leaves taken from the infested 
wheat. In a few cases I found the wilted leaves nearly cut oft* at the 
base ; this must have been done by some other insect. 

In the wheat fields of Mr. W. W. Eankin the leaf-hoppers were at 
work in large numbers. There was observable on this plantation a 
most exact line between the eaten and the uneaten portions. Instead 
of spreading Ithemselves indiscriminately over the field, or half eating a 
patch here and there, they ate the wheat down to the ground as they 
progressed. In an eight-acre field six and one-half acres were utterly 
destroyed, while on the remaining acre and a half the crop was almost 
uninjured. It was, however, being rapidly destroyed. Here was ap- 
parently a good opportunity to watch them at their work, but it was 
impossible to do much on account of their extreme shyness, as they 
would fly upon the least disturbance. Professor TJhlcr has obs^ved 
them about the time of oviposition resting on the midrib of a blade of 
grass or grain, with the head pointed towards the base of the leaf. The 
eggs are usually Laid in the stems of grasses near the ground, judging 
from the known habits of allied species. The young hoppers when 
hatched are of almost precisely the same ap])earance as the old ones, 
except that they lack -the wings. The time occupied in attaining full 
growth probably does not exceed a month, so that there are several 
broods a year. 

Many erroneous opinions were given concerning the nature of this 
insect. Many considered it to be some form of the Hessian fly. Others, 
without attempting to name it, called it the fly of the maggot, which 
lives near tiie roots of the wheat. I was also informed by Mr. Jones 
that a theory was i^revalent to the effect that the leaf-hoppers had 
spread from the cotton fields from the fact that similar insects were 
fouiid in the dried cotton bolls. An examination, however, showed the 
cotton-boll insects to be a Fsociis^ of tgn found in such situations, and 
which belongs to an entirely different Order from the leaf-hoppers, the 
N^europtera, 

The great damage done the past winter was probably a result of the 
extreme mildness of the weather. Under ordinary circumstances the 
leaf-hoi)per8 are kept in winter quarters and many are killed by cold 
weather. Th e present winter has been so warm, however, that they have 
been able to feed and reproduce continually. Moreover, the crops being 
in a 'young and tender condition, the effect of the work of the hoppers 
was infinitely more marked than it could ever bo at any other season 
of the year. Under the ordinary conditions, then, of a moderately cold 
winter the ravages of this pest are not to be feared. 

From our present knowledge of the habits of the leaf-hoppers, their 
injuries in mild winters in the more southern portions of the wheat belt 
will be very difiicult to QontrQl. The only reinedy wliich I h;^ve )>een 
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able to suggest in answer to tlie urgent inquiries of the South Carolina 
farmers has been that used for the destruction of the allied leaf-hoppers 
on the grape vine, namely, carrying lighted torches through the infested 
fields at night, or building bonfires at different points. These insects 
are readily attracted by light, and great numbers will without doubt be 
destroyed. One or another of the trap lanterns mentioned in that part 
of this report relating to the cotton worm could without much doubt be 
Used to advantage if a number were mounted on posts in different parts 
of Ihe fields. 

A green leaf-hopper somewhat larger in size has recently been received 
from Laurens, S. C, with an account of its injuries similar to those given 
of tlie destructive leaf-hopper. It was identified by Professor Uhler as 
the JDiedrocephala flaviceps of Eiley, a species which did much injury to 
grain in 'fexas in 1876, 

DESCRIPTIVK. 

CiCADULA EXITIOSA Uliler (n. 8p.)- 

Long gubfusiform, ground color pale testaceous, polished above, but dull beneath ; 
. the upper surface of the abdomen black, excepting the lateral and hind margins of the 
seg-ments. Face yellow, crossed on each side by a series of slender, brown, curved 
lines, the outer cheeks with two long brown spots, and the forehead with a roundish, 
black spot each side of the middle, exterior to which the reddish-brown ocelli are seen 
next the suture, and below the latter is a small, brown spot of about their size ; in the 
middle is usually a small brown dot. The vertex is arcuated ; with the tip a little 
angular, the surface on the posterior half transversely depressed, and marked with a 
curved, brown, transverse cloud, which has two blackish dots just behind it, a small 
spot near eacli outer angle, and a slender streak alpng the middle : any one, or several, 
of these are sometimes absent. Pronotum with a whitish line in the middle and a 
short oblique one each side ; anteriorly is a strongly curved series of longish brown 
dots, and on the posterior half occasionally a few obscure, cloudy marks. Scutellum 
with a pale line on the middle running through a brown spot, or only a faint cloud 
instead ; each side, basally, with a whitish oblique Line, and near each basal angle is 
a deltoid brown mark or line. Hemelytra translucent, or faintly tinged with brown, 
narrow, moderately valvate ; the costal nervule pale, moderately curved ; the other 
nervules brown ; those of the clavis and its margins very much thickened, and some- 
times tinged around with brownish cloudings. A few specimens show pale interrup- 
tions near the middle of the discoidal nervules. Wings milky or almost transparent 
"whitish. Legs pale yellow, with the knees and tarsi occasionaUy brownish. Sternum 
and base of venter black. 

Length of body, 3^-4^™™ ; to tip of wings, 4^-5^™™ ; width of pronotum, l^-lf™™. 

This description was furnished to the American Entomologist at the same time that 
it was sent for publication in this report, and appeared in No. 3, Vol. Ill, of that 
journal. The species then dates from the publication of that number rather than from 
the time of publication of this report. 

THE CLOVER-SEED MIDGE. 

( Cecidomyia legumenicola Lintner.) 

Order Diptbra, family OECiDOMyiDAE. 

ADDITIONAL FACTS CONCERNING- ITS NATURAL HISTORY. 

Eating out the contents of the seed vessel of red and white clover, and afterward! 
dropping to the ground to transform, a minute oval, orange-colored maggot. 

In the last annual report of this department, Profesii^^ Kiley, then 
entomologist, made mention of the extensive injuries o^S^insect in 
various parts of ^ew York State, and gave a short revie|MpHlie facts 
which were known concerning its natural history, accompai^Mg it with 
illustrations of the larva and adult. Mr. Lintner, in the Canadian En- 
' tomologist for July, 1879, gave a few additional facts on classification 
I and geographical distribution. The manner in which the former article 
^ 13 AO 
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has been copied far and wide by the agricultural press sufficiently indi- 
cates the general interest taken in this important insect'. The studies 
of the past season have resulted in the discovery of several new facts of 
interest, which we here give. 

Qeographical distribution. — The midge has been reported from nearly 
every section of Few York State, and Mr. Lintner has collected speci- 
mens on Mount Equinox, Vermont. It will undoubtedly be found in 
all the neighboring States. During the past summer clover in the l^is- 
trict of Columbia and across the river in Virginia has been sadly dam- 
aged by this insect, and specimens were collected in the southern part 
of the State close to the Worth Carolina border-line, in the latter part of 
May, by Mr. Howard. 

Food plants.^ln addition to destroying the seed of the red clover 
(Trifolium pratense) the larvae of 0. legumenicola have been found in 
considerable numbers in the heads of the common white clover (T. 
repens) upon the department grounds in Washington. 

The eggs. — No observations have heretofore been made upon the 
eggs of this insect, the last report of this department simply containing 
the conjecture that they would prove similar to those of the Hessian fly 
and wheat midge. During the month of September last the midges 
were observed copulating and the females afterwards laying their eggs. 
The eggs are so small that it is almost impossible to see them with the 
naked eye. Their average length is ,27™ (.01 inch.) They are a 
long oval in shape, their length being three times their breadth, and 
one end is slightly larger than the other. The general color is pale yel- 
low, and an orange streak is more or less evident, according to the age 
of the embryo. The chorion is transparent and polished. 

The female in depositing her eggs simply pushes them down between 
the hairs which surround the seed capsule of th£ yet undeveloped 
florets. They do not appear to be glued to the hairs nor are they 
inserted into the skin of the capsule, and I have never seen them pushed 
into the closed florets. After the larvae hatch, they have to work their 
way to the seed through the mouth of the flower. The eggs are usually 
laid singly, but are ofteu found in clusters of from two to five. In one 
flower-head I have counted over fifty eggs. 

The larvae ; variation in color. — The specimens of the seed maggots 
received last year fi^om Yates County, Kew York, were bright orange- 
red in cglor, while those found this spring in Washington were nearly 
white, occasionally with a tinge of pinkish. Specimens received about 
the middle of the summer from Otsego and Schoharie Counties, New 
York, were also nearly white in color, while specimens from Yates 
CouDty had still the strong orange tinge. 

As stated in the report for 1878, the full-grown larvae leave the clover 
heads and fall to the ground where they form for themselves small 
cocoons. As they leave the heads of clover, the sight is an interestiug 
one. A head, which one moment is motionless, and at a glance seems 
to have no animal life about it, becomes, the next, fairly swarming with 
these maggots. From nearly every closed floret one emerges and wrig- 
gles violently, until it works its way so far that it falls to the ground. 
A patch of clover, which was observed by Mr. Howard, on the morning 
of May 23 last, seemed entirely alive with the issuing maggots and 
their accompanying i>arasitic foes. 

The pupa.-^l^o description has as yet been given of the pupa of this 
insect, probably, owing to the difiiculty of removing it from its cocoon. 
The pupa is pale orange in color, with brown eyes. On the front of the 
head are two short conical tubercles, and behind them two long bristles. 
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The leg sheaths reach nearly to the end of the albdomcn, the wmg-pads 
to the 4th abdominal segment, and the antenna! sheaths to the 1st ab- 
dominal segment. From each side of the meso thorax, just anterior and 
ventral to the insertion of the wings, projects a rather long excurved 
horn. After the fly has emerged, if the pupal jr^kin be examined, the 
antennal sheaths will be found curved out like the handleji to an urn, 
giving it a peculiar appearance. The duration of the pupa state of the 
early brood is about ten days. 

The adult insect ; variations. — The midges vary to a jsrie'^iiter or less 
extent in size, color, and markings. Some are much sm^iliei, and paler 
in color than others. The males, in which the variatioii is lijost notice- 
able, have a double row of transverse dark spots on the dor^am of the 
abdomen. These spots are in some individuals almost entirely absent, 
and in others they vary much in size and distinctness. On the ventral 
side of the abdomen there is also a central row of irregularly shaped 
dark spots, in which there is also much variation. 

2^ umber of broods. — There are certainly two and pofisibly three broods 
in a season in New York, Mr. Lintner states that the iliei?> begin making 
their appearance the latter xjart of May.' From earth from a clover field 
in Geneva, IST. Y., the flies issued fi'om the 3d to the 27th of June. He 
also records larvae in Vennont on July 1, and in Albamy on July 5. 
Clover full of larvae was received from Otsego and Schoharie Counties, 
New York, on July 2. July 18 and August 12 clover lieads full of 
larvae were received from Yates County. The first flies from the speci- 
mens from Otsego and Schoharie Counties issued August 20; and 
September 10 the flies from the Yates County larvae commenced to issue. 
In Washington three broods in a season seems to be the rule. The full- 
grown larvae of the first brood were found going into the gi'ound in 
great numbers on the 23d of May. The first flies issued on June 7, and 
early in September they were again issuing in large numbers. 

Remedies. — No remedies have been proposed except that Professor 
Eiley says: "If the injuries of this insect shouki become serious, the 
clover-seed raiser will be obliged to abandon for a series of years the 
growth of this crop, as in no other way are we likely to be able to alfect 
the multiplication of the enemy." We hardly think, however, that the 
case will prove as desperate as this. In New York State it is the cus- 
tom to cut clover twice in the season ; once from June 20 to July 10, 
when the clover is in full bloom, for hay alone, and again in the latter 
part of September, or from that time till the 1st of November, depend- 
ing upon the time of cutting the first crop, for seed. Now, as we have 
shown under the head of number of broods, the great majority of the 
first brood of maggots attain their full growth about the latter part of 
June, and leave the heads to go into the ground to transform. From 
this fact we readily draw the conclusion that were the first croi? of clover 
cut in early June the bulk of the first brood would be destroyed, and at 
the expense of a slight reduction in his crop of hay the fai^ner would 
enormously increase the prospects of his crop of seed. The more UTd- 
versally this is practiced, the better of course will be the results to each, 
and care should be taken to cut at the same time any clover that may 
be growing wild in fence comers, by road sides, or elsewhere. The time 
for cutting in order to destroy the most larvae will, of course, vary with 
the locality and also with the character of the season, whether eold or 
warm; hence the importance of the farmer making himself perfectly 
familiar with the midge in all its forms, with its manner of work, and 
of keeping a sharp lookout during late spring for the first larvae. If 
this remedy is thoroughly tried we feel sure it wiU be the means of re- 
ducing the numbers of the midges. 
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PARASITES ON THE CLOVER-SEED MIDGE. 

The first of these parasites "belongs to the same subfamily {Eurytomidae) 
of the Chalcididae as does the celebrated joint worm fly (isosoma hordei). 
It was placed in Mr. Howard's hands, and by him determined to be a 
new species of the genus Eurytoma. He submits the following : 

Generic ciiaRxVCTeks. — Insects of small size and compact form. Head of moderate 
eize; antennae with females short and nearly naked, of 10 or 11 joints; with males 
longer and with \Yhorls of hair. Collar very prominent and nearly quadrate. Top of 
head and thorax strongly punctured. Ahdomen smooth and shining ; with the § 
slightly compressed laterally, and of an irregular oval shape, scarcely pedunculate, 
very sharp at tip; with the $ rounder, smaller, and with a stout and quite long pe- 
duncle. Legs rather slender; middle and hind tihiae with small spines at tip; hind 
tihiae without rows of bristles. Subcostal vein f;trong, and reaching the costa at or 
slightly before the middle of the wing, continues lor a very short distance or not at 
all aloDg costa before giving off stigma, which is straight, sliort, and somewhat clubhec* 
at the tip, usually with slight indicatious of a short branch.' 

EuRYTOMA FUNEBRLS n. sp. Male. — Length of body, 1.7'"i^\, expanse of wings, 2.5™™. 
Head slightly wider than thorax; anteuDae nearly as long as thorax; flagellum of an- 
tennae (5-jointed (counting the club as 1 joint) ; joints very strongly incised from above, 
Bubequal in length exc^ept club and fil^t joint ; each joint, except club, with two whorls 
of yellowish hair, each whorl as long as the joint. Top of head and thorax coarsely 
punctured, and covered with sparse and very short whi f ish hair. Subcostal vein yel- 
lowish and strong, reaches costa a little before the middle of the wing, and almost im- 
mediately gives off stigma; stigma with a small club and faint indication of a branch. 
Peduncle very strong and not long ; abdomen very small, less than half the length of 
the thorax. General color black, eyes dark brown, knees, anterior tibiae, all tarsi 
light brown. 7 specimens. Female, — Length of body, 1.0 , expanse of wings, 2.7 ™™. 
Antennae shorter than in ^, and joints much more closely united; no hairs; flagellum 
7-jointed, the club larger in proportion than in the ^ . Abdomen longer than thorax, 
not pedunculated ; ovipositor slightly extruded, light brown in color ; 8 specimens. 

This species comes very near to the European E, gibbaj Boh., but we deem it alto- 
gether likely that it will stand as a distinct species. 

Parasitic upon the clover-seed midge ^Cectdom*/ia Icgiimemcola Lintner); working 
upon the larva while in the clover-aeed capsule, undergoing all of its transformations 
within the seed vessel, and making its exit as an adult through a round hole out in 
the side. May and June^ D. C. 

The first specimens of this parasite were found upon the 3d of May, 
and from that date until the end of Juue tbey were very abundant. As 
stated above, they undergo their transformations within the seed, and 
as flies gnaw an irregular hole through the seed vessel just large enough 
to let them out at or shortly after the time when the maggots have left 
the seed to go into the ground. The examination of many seed heads 
on the 20th of June showed the fact that, on an average, five-sixths of 
the seed had been destroyed by the midges, and that four-fifths of the 
midges had been destroyed by this parasite. Hence by the good offices 
of this one species of Ohalcid the prospective numbers of the next brood 
were reduced 80 per cent. The funereal Eurytoma, as it may be called, 
was bred only from the Washington specimens. 

The mistaken pakasite (Flatygaster error Fitch). — ^The second par- 
asite^was bred from specimens of the clover-midge, received from Mr. 
G. 0. Snow, of Branchport, Yates County, Isew York. Instead of un- 
dergoing its transformations entirely within the seed, this parasite de- 
velops so slowly that the midge larva has time to leave the clover head, 
go into the ground, and spin its cocoon before its operations are stopped. 
The full-grown parasite emerges from the cocoon of its host. 

This parasite belongs to the family Proctotrupidae and seems to be a 
species described by Fitch as Platygaster error. The si^ecimens described 
by Dr. Fitch were found in wheat-fields; and he concluded, upon what 
seem to be very insufficient data, that the insect was an egg parasite 
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of Nrbis fera, a Ioti<? nannw asL gray bn*?, tJii^lir Jy over a quarter of an 
inch iij leiigtb, which is coinuion on. wheiit and grass.* 

The color of this iujsect is jet l^I^K k, vrith the Exception that the anterior 
tarsi and tips of tibiae are b^ht-browu, while the posterior and middle 
tarsi are darker. Theavera^^e length Lscems to be about 1. 3"^™ (.04 inch). 
In this respect (Fitch gives the length as .05 inch) and in the color of the 
tarsi alone do the specimens bred Irom the clover-midge differ from those 
described by Fitch. 

The " mistaken parasite" has not been bred as yet from the Washing- 
ton specimens, 

THE CLOVER LEAF MIDGE. 
{Cecidomyia Trifoli% Low.) 
Order Dipteba, family Oecidomyldae. 

Living within the folded leaf of white clover, from one to twenty minute white to 
orange colored, footless grubs ; transforming within the leaf. 

Mr. Lintner little thought when he changed his name of trifolii to 
legumenicolaj on account of its preoccupation by Low's European species 
that the true trifolii would so soon turn up' in America. Yet such has 
been the case. A Cecidomyia has been studied the past summer at 
this department, which corresponds so exactly with trifolii that it would 
be presumptuous for one not an experienced dipterologist to found a 
new -species for it. 

' About the middle of June last the leaves of white clover (TrifoUum 
rcpen*) were observed iu many instances to be infested by the larvae of some 
Cecidomyia. The invested leaves, or more proi)erly speaking, leaflets, 
were each Colded together upon the midrib, so that the upper side would 
be inclosed, and so that the two edges of the leaflet would almost ex- 
actly coincide. The underside of such leaves had a sickly appearance, 
having turned yellowish or brownish. The fold each side of the midrib 
was bulged out and gave the leaf a blistered look. 

Such leaves, upon being opened, were found each to contain from one 
to twenty whitish or pale orange maggots, resembling much the larvae 
of the clover-seed midge, but being somewhat smaller. The youngef 
maggots were nearly white, while, the older ones were of a decided 
orange hue. The average length of the full-grown larvae in 1.5"'" 
(.059 inch). The head is very retractile, and 13 segments of the body 
are plainly observable. The spiracles are each at the summit of a small 
tubercle, and are placed as in 0. legumenicola. The whole surface of the 
body is very coarsely granulated. 

Some of the folds were, at the time of their discovery (June 18), already 
empty, others contained larvae and others pupae, the latter inclosed in 
delicate white oval cocoons, fastened to the sides of the leaf. 

The cocoons of this species have an important bearing upon the vexed 
question of the formation of the cecidomyious cocoon. What it may be 
with others we are not prepared to say, but with G. trifolii it is evi- 
dently composed of delicate silk.t Another season it is hoped will 
enable us to watch its formation. 

* Trans. N. Y. State Ag, Soc, 1860, pp. 818-621. 

t Winnertz, as quoted by Osten Sacken (Dipteraof N. A., vol. I, p. 184), "positively 
denies that the larvae spin this cocoon ; according to his observation, the latter is, eo 
to say, exuded by the larva. Pie found that larvae which had fastened themselves to 
a leaf, were encircled within twenty-four hours by a white halo, consisting of tiny 
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The pupa is pale orange in color, with a median ventral stripe of a 
darker shade. Eyes blackish; upper part of legs and wing cases brown- 
ish. The front border of^he prothorax projects beyond the head and 
is quite deeply notched. Two long delicate hairs project anteriorly, and 
the excurved thoracic horns noted in the pupa of the seed midge are 
quite prominent. 

June 23^ the first llies seen made their appearance. They proved to 
be quite similar to the seed midge. The two most marked differences 
were that the average size was considerably smaller, and that while the 
number of aiitennal joints in G. legumenicola was male 15 and female 16, 
in 0. trifoUi it is male 15 and female 14. There were also many minuter 
dillerences, as will be seen upon comparing the technical descriptions. 

The leaf midge was quite common upon the department grounds, but 
was not seen else wb ere. It is to be hoped that this notice of its pres- 
ence will sulhce to put our readers on the lookout for it. 

JTig, 5, PL I, shows the midge and its work. We give below, in 
small type, a translation of Dr. Low's original description of this insect 
and its habits in the Verhand lungen der Zoologisch Botanischen OeselU 
scJia/tj Wien, 1874, p. 143, 

CECIDOivmA TRIFOUI, L5w. 

Male.- llerA iBmall ; occiput and clypeus black brown, "with blaclf liaira, face brown- 
iflli, "With yoUow hairs ; eyea black, large, and on the margin bordered with pale hairs; 
paJpi ginall, yellow, and with yellow hairs; antennae 1™™ long, 14 to 15 jointed, dusky 
brown, the scape joints globular, pedunculate, the end joint much smaller, peduncles 
not quite as long as the joints, each joint with two whorls of yellow hair, of which 
the foremost is long and the hindermoat of half the length, each whorl regular and 
forming a complete circle; thorax reddish brown, scutolhim black brown, in some 
lights shimmering gray, with black haira and with two small, black, longitudinal fur-^ 
rows, diverging forward, in which the hair is quite thick; metasternum, shoulders, 
sides of the thorax, and binder portions with yellow hairs; postscutellum ^eddisn 
brown ^ri th yellow hairs ; legs somewhat thin, brown, lighter on the inner side, ends of 
joints and tarsi dusky, slightly shimmering from yellowish hairs, coxae reddish brown; 
balancers pale yellow red; wings 1,4'"" long, .T'n'^'wide, scarcely clouded, strongly pris- 
matic, somewhat ( hiclcly hesoi witii brown hairs and with brown cilia, root of tlie wing 
yellowish brown, cost ru vein, first and second longitudinal veins strong, black brown, the 
third longitudinal vein delicate, grayish, first longitudinal vein very near the costal, 
merging with it a short distance before the middle of the wing; second longitucliual 
vein almost straight without any upward bend, toward its end it makes a scarcely 
perceptilde inclination forwards and ends in the border before the end of the wing ; the 
third longitudinal vein divides at half the length of the wing, the inner fork being 
short, much bent, and forming, with the hind border of th» wing, almost a right an- 
gle, the outer fork almost right angled at the division, shortly carried forward ; wing- 
fold indistinct ; ci^oss vein short, almost straight, beyond the middle of the first long 
vein; abdomen reddish brown, ringed with black, beneath somewhat lighter; first 
segment lioneath reddish brown, all segments on their hinder border with an edge of 
yellowifili hairs, which are a little thicker on the underside ; claspers quite large, only 
a litiUV ligh^^r than the abdomen. Length of the males, 1.3"'™. 

Female. — A little darker colored than the males; antennae shorter, only 0.7™'" long; 
14 to 15 jointed, joints not pedicelled; ovipositor long, telescopic, yellowish brown, 
lil'.hfcer toward3 the end; in other respects like the male. Length of the females, 

Larva. — The larva is 1.5-2™" long, light reddish yellow ; lives 2 to 4 together in the 
pod-like folded leaflets of red clover (Trifolium pratense L.), and there undergoes its 
tra 1 1 form at ion s. 

Pupa. — The pupa is 1.2 to 1.5""" long, reddish brown ; the fore part and wing-covers 
duaky brown. It rests in a white silken cocoon, which it breaks through and leaves 



thread-like particles, which seemed to grow somewhat like crystal-needles; the larva 
during this iiine remained perfectly motionless. The cocoon is perfected within a 
few d;ij3, ami even then, under a strong magnifying jjower, no thread is observable. 

Walsh (Troc. Ent. Soc. Phila.,1864, p. 5G0), referring to these views of Wimiertz, 
Bays: ''Il elieve that it is in this manner that the pupal cocoon of all Cecidomyia 
is formed/' Osten Sacken himself seems to have attempted no generalization upon 
this j'oiD-t 
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at the time of transformation. The pupal rest lasts at the most 14 days. The empty 
pupa skin is entirely white. 

Gall. — On the undermost root leaves of Trifolium pratensCj the leaflets become 
fastened together by the work of the just described larvae, so that their bent edges fit 
upon one another so that they resemble little pods. The leaf substance is thereby 
a little thickened, yellowish or yellow, with brownish specks. On the above-named 
leaves usually only one leaflet is in this way deformed, seldom all three. Before the 
midge emerges, the pupa works its way through between the closed edges of the leaf 
until half its body protrudes. 

Occurrence. — This species comes from the meadows of the Sattel Mountain, in the 
district of Wienerwaldes, is not rare, and one finds their galls in spring. The midge 
appears at the end of June. From the galls which I had collected on the 20th of J une, 
and in which most of the larvae were already pupating, I reared, on June 23, the first 
imagines. 

THE CLOVER-STEM BORER. 

{Languria momrdi, Fabr.) 

Order Coleoptera ; family Ebotylidae. 

Eating out the center of clover stalks for a greater or less distance ; rather long, slen- 
der, yellowish larvae, transforming within their bu*rows and eventually becoming 
slender reddish beetles, with dark blue wing covers. 

A new clover pest has been discovered the past summer, in the shape 
of this well-known insect 5 for, although the beetle is ranked as com- 
mon by collectors, its larval habits have not, I think, been heretofore 
described. (PI. I, fig. 6.) 

In localities where this beetle is abundant, if the stems of red clover 
be carefully examined some time in June, on many of them will be seen 
one or more small discolored spots, which seem to have been made by 
the gnawing of some insect. If one cuts into the stem at one of these 
spots, a slender yellowish egg, 1.7™°* (about ^ inch) long, rounded at 
both ends and somewhat curved, will be found imbedded in the pith ; 
the gnawing having evidently been done for the purpose of penetrating 
the comparatively hard exterior and allowing the egg to be easily 
pushed in. Often the egg is found as far as 6*°"^ (nearly J inch) from 
the opening, which shows that the mother insect must have forced her 
whole body into it. 

The larvae hatching from these eggs are slender, almost worm-like in 
form, and feed exclusively upon the pith of the stalk. While they do 
not kill the stem outright, they gradually weaken it and eventually cause 
its destruction, having also, of course, ^ very injurious effect upon the 
maturing of the seed. The egg is usually laid high up in the stem and 
the larva usually burrows downwards, often extending its work for a 
distance of from six to eight inches below the point of entrance. The 
full-grown larva is about 8"^"* (.315 inch) in length, yellow in color, with 
six prominent thoracic legs and a prop leg at the posterior end of the 
body. The last segment of the hody has two stiff, slightly upward-curved 
spines above. 

Upon attaining full growth the larva transforms to a pupa in the lower 
part of its burrow. The pupa is about 6°^^ long, slender, with. a large 
head, and is yellow in color. The adult beetles begin to issue in August 
and are continually making their exits until late in October. 

There is probably but one brood in a season, and the insect hibernates 
in the beetle state. An examination of many stalks during the winter 
failed to show the insect in any stage of growth. 

Two parasites were found within the burrows of the stalk borers, the 
one a small black chalcid, the dark, naked pupa of which was often met 
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with, and the other a yellowish ichneumonid, the pupa of which was in- 
closed in a delicate white silken cocoon. 

It seems probable that where clover is regularly cut in early summer 
and again in tall this insect will not increase to any alarming extent; 
but where this is neglected, or where there is much waste clover, it may 
do considerable damage. 

We append a more extended description of the larva. 

Langtjria mozardi. 

Lan^a. —Length d™™ ; color light yellow; tips of mandibles and anal Loms hrown. 
Subcylindrical in shape, the anal segment only being narrower than the preceding 
joint. Average width, .9""". Thoracic legs long and stout; only one prop leg, which 
IS under the anal segment. The anal segment is armed npon its dorso-posterior border 
with two apwa,rd-curv»d acute hooks placed close together. The head is broad, some- 
what flattened d orso-ven trail y. Antennae prominent, 4-jointed, 3d joint longest, 4th 
joint slender. Labruin broad, rounded, with a row of small pilifeioiis tubercles at its 
anterior border. Mandibles, 3 toothed. Maxillary palpi, 3 jointed. Labromroaxided 
Ulteriorly ^ labial palpi 2 jointed, sjboat. 

THE CLOVER OSCINIS. 
{Oscinis trifolii, Burgess [n. sp.].) 
Order DiPTEBA; fanuly OscmiDAE. 

Mining the upper surface of the leaves of Trifolium repens (white clover) ; small, green- 
ish-white maggots, transforming under ground, and ultimately becoming active, 
minute, two-winged flies, yellow and black in color. 

If the leaves of white clover {Trifolium repens) in the District of Co- 
lumbia and vicinity (we are not aware that it will be the case elsewhere) 
be examined some time during the month of June, many of them will 
be found to be mined under the upper membrane in a curious and irreg- 
ular manner. With some leaves the whole upper surface will seem to 
have been separated and the parenchyma eaten out ; with others the 
mine will not occupy more than a third of the surface. The mined por- 
tion of the leaf has a greenish- white color, while the lines of black ex- 
crement plainly marking the course of the inhabitant of the' mine can 
be easily seen, and add very much to the peculiar appearance of the 
leaf. Removing the upper cuticle, the miner is found to be a very small, 
rather slender, greenish- white maggot, 1.7"*™ (.068 inch) in length, taper- 
ing toward the head. The head and first segment taken together re- 
semble much, when highly magnified and viewed from the side, the head 
of a fat pig, the prothoracic spiracular tubercles appearing like ears. 
The last joint of the body is prolonged above into two rather large con- 
ical tubercles, each of which is at its extremity divided into three quite 
prominent downward-curved lobes. Besides these dorsal tubercles the 
anal segment has also a pair of postero lateral tubercles and a pair of 
ventral ones. The three thoracic segments also have each a pair of 
small ventral tubercles which assist in locomotion, and may be rudi- 
mentary legs. 

Toward the latter part of June these larvae break through the upper 
leaf skin and fall to the ground, where they work their way for a short 
distance beneath the surface* and transform in an hour within oval, yel- 
lowish-brown puparia, about which there is nothing sufficiently charac- 
teristic to merit description. 

In somewhat less than two weeks the perfect flies begin to make their 
appearance. They are very small, about 1.3™ (.05 inch) in length, stout, 
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rather hairy, yollow in general color, with brownish backs and red-brown 
eyes. They belong to the taniil.v Oscinidae^ and are quite closely related 
to the wheat, rye, and barle}' llies belonging to tlie genera Meromyza^ 
Ghlorops^ and Oscinis. 

There are certainly two, and probably three, broods of this insect in 
the course of a year, judging from the rai>idity of the development of 
those studied the past season 5 and the insect probably winters in the 
pupa state under ground. 

Specimens of the flies were sent to Mr. Edward Burgess, who pro- 
nounced them to be a new si)ecies of the genus Oscinis^ for which he 
proposed the specific name of trifoliij and submits the following charac- 
terization : 

OsciNis TRiFOLii, Burgcss, sp. noY. 

Yellow : Occiput, ocellar triangle, dorsum of the thorax and abdomen, spot on 
coxae and on each side of scutelluni, black. Scutellum with four black bristles. 
FroDt face, cheeks, and orbits of the eyes yellow; occiput and ocellar triangle black. 
Antennae yellow ; bristle black, pubescent. Dorsum of thorax black, rest yellow. 
Scutellum yellow with a narrow blackish spot on each side, exteuding to the base. 
Bristles four, black. Dorsum of the abdomen black, m;irgin and \renter yellow. Tip 
brownish. Wings transparent, veins brownish, at base yellow, 3d and ^th longitu- 
dinals slightly divergent at tip. Halteres golden yellow. Legs pale yellow, tarsi in- 
fuscated at tip ; hind tarsi more so. Hind tibiae with* a darker streak above. Coxae 
with a dark spot on outside. 

Length of body, 1^""" ; of wing, 1^"™. Habitat, District of Columbia. Larva mines 
wliite clover leaves. — [Professor Comstock. 

THE MALLOW OSCmS. 

(Oscinis malvae, Buxgem [n. sp.].) 
Order DiPTERA; family Oscinibae. 

Making an irregular linear mine, first above the under, afterwards beneath the 
upper surface of the leaves of Malva rotundifoUa ; a minute, greenish white larva, 
which leaves the mine to transform, and eventually becomes a small, bristly, black 

Quite closely allied to the clover Oscinisis another species of the same 
genus, which lias been studied the past season for the first time. The 
eggs of the adult fly are laid singly upon the under surface of the leaves of 
common mallow {Malva rotiindffolia) which the larva mine. The mine is 
at first visible only from the under side of the leaf, as the larva keeps close 
to the under sltin. It is then so delicate as hardly to be perceptible to the 
naked eye. In form it is linear and waving, increasing in diameter as it 
progresses. When the larva is somewhat less than half-grown it 
changes suddenly from the under to the upper side of the leaf, or from 
just above the under skin to just beneath the upper, so that the mine is 
no longer visible Irom the under surface. From the upper surface, how- 
ever, it soon presents a most fantastical appearance, especially upon the 
smaller leaves, where it is looped and knotted and twisted until it is 
hard to distinguish beginning from end. The color of the mine upon 
the upper surface is nearly white, while upon the lower surface it is 
bluish green. A close examination shows an almost continuous string 
of black excrement through the center of the mine. 

When full grown the larva is found in ah enlargement of the mine be- 
neath the upper surface. When ready to transform, it cuts a slit through 
the bottom of the mine and drops to the ground from the under side of 
the leaf. The full-grown larva is 2.5°"™ (.097 inch) in length, a-nd resem- 
bles much in form that of the clover Oscmis. It is greenish-yellow in 
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color. Tlie anterior end of the body is nearly pointed and the posterior 
end is truncate. At the juncture of the segments is a somewhat elevated, 
broad ridge^ which carries several rows of minute, backward-directed 
teeth. The last segment has its spiracles mounted upon a pair of quite 
long, slender tubercles, directed backward and curved inward, and the 
prothoracic spiracles are also mounted on similar, though smaller, pro- 
jections. 

The pui)aria are 1.8^"" (.07 inch) in length, dark-brown in color, and 
oval in shape. From each end of the body projects a pair of slender, 
diverging, conical tubercles, which are the prothoracic and anal spirac- 
ular tubercles mentioned in the description of the larva. There are only 
ten segments of the body distinguishable, each well marked and rounded. 

The mines of this insect were not noticed until October 23, although 
there probably was one if not more earlier broods. The flies from the 
mines, collected on the date mentioned, began to issue November 14, 
They were stout, active, hairy, little black flies, resembling the clover 
Oscinis in general form, differing, however, in color and in being some- 
what larger. Specimens were forwarded to Mr. Burgess, who deemed it 
necessary to found a new species for them, and sent the following de- 
scription for publication : 

Oscinis malvae, Burg,, sp. nov. 

Black ; face, lateral stripes on tliorax, and halteres bright yellow. Scutellum with 
BIX bristles. Front yellow, borders on each side, above, dusky ; ocellar triangle and 
antennae black; bristle with fine pubescence; face and checks yellow. Thorax black,* 
a broad, bright-yellow, longitudinal stripe on either side, which includes the base of 
the wings, ^Scutellum black, with six long bristles. Abdomen bristly, black. Wings 
slightly clouded, roo<s yellow, veins, excei)t the costal, pale, darker towards the tips. 
Third and fourth longitudinals nearly parallel. Halteres bright yellow. Legs brown- 
ish-black, knees of the first pair paler. Ltnjgth of body, 1.5™'^; of wing, less than 2'"">. 

Habitat, Diatri'it of Columbia; larva mines leaves of Malva rotundifolia. — [Prof. J. 

H. COMSTOCK. 

INSECTS INJURIOUS TO ORANGE TREES. 

The production of oranges has become a very important industry in 
the more southern parts of the United States, especially in Florida, Lou- 
isiana, and California, and the number of orange groves under cultiva- 
tion i s increasin g wi tli marvelous ra])i dity . It seems probable that in the 
near futnre a very large propor tion of the oranges consumed in this coun- 
try will be produced from our own soil. The fact that imi)orted oranges 
cannot compete in delicacy of flavor with those grown in some parts of 
the United States renders this more certain, provided the trees can be 
kept free from the various diseases to which they are subject. 

The importance of guarding against the ravages of insects seems to be 
appreciated by many orange-growers. Excepting cotton, there is no 
crop respecting the insect eueniies of which we have received more in- 
quiries during the past year than that of oranges. And so little has the 
subject been studied by entomologists that in many cases we have been 
obliged to answer the inquiries by a confession of ignorance. Finally, 
it was concluded to undertake a thorougti investigation of the insect 
enemies of the citrus fruits grown in the United States. To this end a 
trij) was made through the State of Florida during the months of Janu- 
ary and February, 1880. The object of this journey was simply to make 
a reconnoissance, so tliat the investigation could be conducted intelli- 
gently and economically. During the trii), how.ever, we carefully col- 
lected specimens of all the insects found infesting trees of the genus 
Citrus, and as full notes made upon their habits as was possible in the 
limited time at our disposal. Liv ing specimens were forwarded to Wash- 
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ington and colonized on orange trees In the breeding-room. In this way 
we have been able to watch the development of all of the more impor- 
tant species from the egg to the adult state. Especial attention has 
been giv^en to the " scale insects," and the life histories of the more im- 
portant Florida species have been worked np. We give in this report 
only a few of the facts thus learned, as we have been unable, through 
lack of time, to prepare for the press the greater part of the material at 
hand. We hope during the coming year to visit other parts of our 
orange- growing sections, and to conduct a series of experiments with 
remedies. A full report on this subject will be prepared as soon as prac- 
ticable. 

THE COTTON STAINER ON ORANGE. 

{Dysdercus siiturellus, H. Schf.) 

Order Hemiptera; family Cecigenae. 

Puncturing the rinds of oranges and sucking their juice, causing them to decay and 
fan to the ground ; red-bugs, 17™™. (.67 inch) in length, with the segments of the 
"body margined with white, and witli dark wing-covers. 

From time immemorial the so-called "cotton stainer'^ or "red-bug^ 
has been one of the worst pests with which the cotton planters of Florida 
and the West Indies have had to contend, and it would be difficult to 
estimate the immense loss it has occasioned. It does much damage by 
piercing the stems and bolls with its beak and sucking the sap, but the 
principal injury to the crop is from the staining of the cotton in the 
opening bolls by its excrement. 

Quite recently, however, it has developed a habit which bids fair to 
place it much nearer the front in the ranks of our injurious insects even 
than it has been before. My attention was first called to it by a letter 
from Mr. S. W. Carson, of Fort Meade, Fla., dated December 18, 1879, 
from which the following is an extract : 

I flend you to-day some bugs which are excessively injuyous to sweet oranges after 
they ripen. The tree from wlii eh these were taken had thousands on it. They set 
to sucking, and never cease until the rind is punctured to the pulp; and soon decay 
sets in, aiid the fruit drops. Scores will fall off in twenty-four hours. We are ruined 
in the orange culture if they continue. 

In consequence of this letter from Mr. Carson, we endeavored to find, 
during a subsequent tiip to Florida, instances of similar injuries; but 
are unable to report any Ixom personal observations. However, the 
red-bug was repeatedly pointed out to us by men of intelligence and 
accurate observation as being an insect which infests oranges in the 
manner described. The principal injury seems to have been done where 
cotton ^y^ls planted in close x)roximity to the orange groves. Mr. Sara- 
son, of Mii!.i i jopY, informed us that one season he planted cotton between 
the rows of hla grove, and lost nine-tenths of his crop of oranges in con- 
sequence. Some trees shed every orange. He stated that the puncture 
of the bug looked like a mosquito bite, a minute sting, about which 
the orange changed color, becoming yellow (the orange being green). 
Later the orange would drop, and upon examination the pulj) would be 
found to be rotten. 

I first met with the cotton-stainer at Eock Ledge. It was then quite 
common on the leaves of guava, which were infested by a mealy bug 
(DactijlopiiiSj sp.). The cotton-stainers were feeding busily, but whether 
it was upon th|B sweet excretion of the mealy bug or upon the leaves of 
the plant, I was unable to judge. At Maitland, Orange County, I found 
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it quite abundantly upon a np.tive species of rose mallow {Hibiscus^ vsp.)- 
and also apon a for»'ign in trod need species {H. fulgidius), I was in, 
formed that it was very abuudaut upon plants of this genus along tlio 
Saint John's River. 

The ejrs^s of the cotton -stainer were sent to the depaitnient in April, 
by Mr. H. S- Williams, of I^ock Ledge, Fla. They were laid in a group 
of twenty -one upon the under side of an orange leaf. They were amber 
colored and oval in shape. The young bugs tnade their exit through 
nearly circular holes on the upi)er side, near one end. The eggs appear 
smooth and glistening to the naked eye, but an examination with a lens 
shows tbera to be densely covered with hexagonal impressions. The 
young bugs are bright red, with black legs and antennae. In form they 
resemble the adults, but are wingless. 

As to remedies, the only ones which have been suggested were given 
by Mr. Glover in the annual rei)ort of this department for 1875. Mr 
Glover says : 

These insects heing in the habit of collecting together where there were splinters or 
fragments of sugar-cane on the groaud, advantage was taken of this fact to dra^ 
them together by means of small chips of sugar-cane laid upon the earth near the 
plants, where they were at once destroyed by means of boiling water. They also col 
lect around heaps of cotton-seed, where they may be readily destroyed at the com- 
mencement of cold weather. Small heaps of refuse trash, dried cornstalks, or especially 
of crushed sugar-cane may be made in various parts of the plantation in the viciuity 
of the plants ; under these the insects take shelter from the cold, and when a sufficient 
quantity of the bugs is thus drawn together, the various heaps may be fired and the 
insects destroyed with the trash. A very- cold morning, however, should be selected, 
and the fire made before the insects have been thawed into life and vigor by the heat 
of the sun; and especially all dead trees, rotten stumps, and weeds in the vicinity of 
the field sliould be burned or otlierwise destroyed, as tliey afford a comfortable shelter 
for all sorts of noxious insects. Crushed sugar-cane (bagasse) mixed with some poison 
(say Paris green), if imbibed by these insects, would no doubt destroy many of them, 
but might also be taken by domestic poultry or hogs. 

The ill-advisability of planting cotton in close proximity to orange 
groves will be readily seen, while the necessity of destroying the rose 
mallows in the vicinity is just as perceptible. I was forcibly struck with 
the attraction which piles of cotton-seed possess for the bugs, and think 
it probable that small heaps of this seed in different parts of the grove 
will prove a most efficient trap for them. I saw this insect gathered in 
almost incalcuble numbers upon such a heap at Maitland, Fla. ; when so 
gathered they could easily be destroyed by pouring hot water upon them. 

From the color of these, insects it was thought many years ago that a 
serviceable red dye might be made from their expressed juices. Ex- 
periments were made by Dr. Charles T. Jackson, of Boston, who dis- 
covered that while no red dye could be obtained, the whole substance of 
the insect could be converted into a rich orange-yellow dye, which was 
readily fixed on woolen or silken fabrics by the alum mordant liquor. 
The cloth, previously boiled in a solution made by adding two ounces of 
alum to a gallon of water, was dipped into solution of the insects made 
by dissolving them in boiling nitric acid. After this the cloth was 
soaked in a solution of half a pint of ammonia added to a gallon of 
water. The yellow color produced also answered excellently as a basis 
for green and brown dyes.* 

A predacious bug, known as Leptocoriza tipuloides Latr., was also fre 
quentlyfound upon the orange tree, and bears more or less of a resemblance 
to the red-bug in size and coloration. It is slenderer than the red-bug and 
has longer limbs, its name, tipuloides^ being doubtless given to it from 
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this fact. The red color is lighter than ou the red-bug, and the back 
lacks the Saint Andrews cross which characterizes the other. The Lepto- 
coriza does no harm to the crop whatsoever, but preys upon the different 
insects to be found upon the trees. True, it is not as discriminating as 
it might be. and frequently devours the beneficial Chrysopa larvae, but 
its good qualities undoubtedly outweigh its bad, and it should not be 
destroyed with its injurious relative. 

THE ORANGE-LEAF NOTHRIS. 

{N^oihris citrifoUella^ Chambers [n. sp.j .) 

Order Lephdoptera 5 family Tineidae. 

Webbing together tlie half-groTrn leaves of now slioots of the orange, eating the 
leaves and destroying the bud ; a cylindrical yellow worm, with black head and 
first segment, dropping by a thread when disturbed. 

Specimens of this insect were last summer received from Brevard 
County, Florida. We do not know enough of its habits at present to 
do more than describe it and its method of work. 

According to Mr. H. S. Williams, of Eock Ledge, the larvae have been 
very injurious to the orange trees in his vicinity. They infest the young 
leaves of the new growth. These they web together by a delicate white 
silken web, and feed upon the bud, entirely stopping the growth of the 
shoot. If disturbed, the worm ^ drops by a thread. It is very active, 
and when removed from its web runs quite quicldy. 

The fuU-grown larv^a measures about 12"^"^ {h inch) in length. It is 
yellowish in color, with the head and first thoracic segment black and 
somewhat polished. The posterior margin of the black thorax is pale- 
yellow. The anal plate and legs are polished yellow, with the scattered 
hairs upon the former blackish ; all other hairs are yellow. The first 
pair of legs is black and the rest yellow. 

When ready to pupate, the larva rolls a leaf around itself and spins 
a delicate sUken cocoon, in which it transforms to a rather stout, dark- 
brown chrysalis. There is nothing so characteristic about the chrysalis 
as to merit description. The moths emerged from August 25 to Septem- 
ber 5. The following is Mr. Chambers's characterization of the species : 

NOTHKIS CITRIFOLIELLA, n. Sp. 

It is possible that this species may already be known in Southern Europe, or in 
other orange-growing countries ; but I have met with no account of it in any work to 
which I have access. If known, it ought to be found in Mr. Staintou'a "Tineina of 
Southern Europe,'' but I have been unable to find any copy of this work in this coun- 
try. A note addressed some mouths ago to Mr. Stainton remains unanswered, xis the 
species is certainly new in this country, and I have not been able to hear of it else- 
where, I describe it as new. Yet, if the orange is its only food-plant (and none other 
is known as yet), and the orange is not indigenous here, it is probable that the insect 
has been imported with its food-plant, and, even if it is as yet undescribed, will be 
found in other orange -growing countries. 

The moth is ochreous- gray, or more properly, perhaps, gray ish-ochreous (under a lens 
it is ochreous dusted with fuscous). Outer surface of the second joint of the palpi 
brown, except the anterior margin of the tuft, which is pale-ochreous, from the mid- 
dle of which springs the acicular third joint, which is pale-ochreous tipped with fus- 
cous, and is longer than the second joint. On the disc of the fore wings, at about the 
basal fourth of the wing-length, is a short, obscure, oblique, reddish, fuscous streak, be- 
hind which is a smaU brown discal spot, with another like it placed opposite to it and 
touching the fold; further back on the disc are two similar brown spots, and a littie 
further back, on the dorsal margin at the end of the fold, is a much larger spot or 
patch of the same color ; behind the discal nervure the wing is paler and shows indis- 
tinctly a wavy, transverse, fuscous streak, and there are five circular black spots around 
the apical margin; the ciUa are pale fuscous. Hind wings palb-grayish fuscous, 
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scarcely excised beneath the tip. The Mitennae vre minntelj peetin»ted and micro- 
scopically pubescent, ochreons, dotted with fuscous on the upper surface, and with 
the upper surface of the basal joint fuscous. Abdomen ochreous dotted with fuscous. 
Legs stained with fuscous on their anterior surfaces. Al. exp. ^ inch (17 to 20«""., 
J. H. C). 

Note.— 'Since the aboYO description of N. citrifolieUa was prepared, I have receiyed 
a note from Mr. Stainton, in which he states that "The Nothris from leaf buds of 
orange trees is something quite unknown to i^e. Your sketch of the fore wing is quite 
in the style of Burdhamella," 

THE ORANGE CASE-BEARINa TINEID. 

{Coleotechnites eitriellaj Chambers [new fipecies].) 

Order LrfidoptsrA; family Tineidab. 

At Manatee, Fla., in the latter part of April, I found upon the tnink 
of an orange tree the case of a Tineid larva. This case was rather slen- 
der, 11"™ {.43 inch) long, and rather pointed at the hinder extremity. 
It was dark gray in color, resembling the bark upon which it was found, 
and was apparently composed of small bits of lichens and excremental 
pellets, with much gray silk. The moth issued March 6, and upon 
being referred to Mr. Chambers proved to be a new species representing 
a new genus. The following are Mr. Chambers' descriptions: 

COLKOTECHNiTES Chambers (new genus). 

Fore wings lanceolate ; the cell closed ; the subcostal gives off a branch about its 
middle and then others near to its tip; the last one giving oiF a branch behind which 
it becomes furcate with one branch to each margin ; median two branched, and the 
discal sends a branch to the dorsal margin. Submedian furcate at the base. Hind 
wings about as wide as fore wings ; ceU indistinctly closed ; subcostal with a branch 
to each margin before the fcip ; median then branches, a single discal branch ; sub- 
median and internal veins indistinct ; two folds through the discal ceU; hind margin 
somewhat excavated beneath the tip 

Head depressed; forehead obtuse; tongue moderately long; no maxillary palpi; 
labial palpi porrected, the second joint with a tuft which spreads both above and be- 
low the apex; third joint deflexed, shorter than the second; antennae simple, more 
than half as long as the fore wings. 

C. crrRiSLLA. Chambers (n. sp.)* 

Pale sordid ochreous ; there is a fuscous spot near the top of the third palpal joint ; 
antennae pale sordid ochreous annulate with fuscous ; foro w inga pale sordid ochreous 
irrorate with fuscous (especially so along the disc) but paler on the dorsal margin. 
There are three dark-brown or blackish oblique costal streaks reaching the middle 
and then produced backwards, the last one produced back to the apex. The first of 
these streaks is near the base of the wing, and extends along the costa to the base, 
the second before the middle, and the third at about the apical third of the, wing 
length. The apical part of the wing is darker than the remainder. Abdomen and 
legs pale sordid ochreous, the latter annulate with fuscous and the first and second 
pairs dark fuscous on their anterior surfaces. Al. ex. not quite half an inch. — From 
Florida. 

Professor Comstock informs me that the larva lives in a case, of which he sent me 
an example, and that it feeds upon the orange. The case ia an obloug cone of silk 
lined externally with fragments of frass and other dehris. 

BLASTOBASIS CITRICOLELLA Chambers (new species.) 

Order Lepidopteba; family Tineedae. 

From a dry orange which was fonnd at Jacksonville, Fla., in the lat- 
ter part of January, and preserved on account of its being infested by 
a small beetle [Araeocerus fasciculatus)^ there issued rather unexpectedly 
on March 17 a small gray Tineid moth, which was referred to IVIr. Cham- 



BBPOST OF THE BNTOMOLOGIBT. 



SOT 



bers for determination. He prononnces it a new species of Blastoba- 
sis, and characterizes it as follows : 

BLA8TOBA8I8 CITRICOLELLA Chambers (n. sp.). 

The elongate, rather narrow face, and the fact that the suhmedian vein of the fore 
wings gives off a hranch to the dorsal margin from about its middle (which I have not 
observed in any other Tineid), at first inclined me to separate this species from Blasto- 
hasis. LikeB. coccivorella, it has a large tnft projecting from the base of the basal 
joint of the antenna, and forming a sort of eye-cap. Head, thorax, and fore wings 
sordid, white, dusted with fuscous on the wings ; the fuscous scales are arranged in lon- 
gitudinal streaks along the disc, and the fold is fuscous ; antennae sordid white, annu- 
late with fuscous ; hind wings and abdomen stramineous. 

Al. ex. not quite | inch. A single female, said by Professor Comstock to haye been 
bred from "a dry orange." 

THE ORANGE-LEAF NOTCHER. 

{Artipus Jloridanus Horn.) 

Order CoLEOPTERA 5 family OuRCULiONrDAB. 

Eating Jagged notches in the edges of orange leaves ; a small whitish snout-beetlei } 

inch in length. 

In July, 1879, specimens of this beetle were received from Mr. H. S. ^ 
Williams, of Eock Ledge, Fla. He stated that they only appeared in a 
limited portion of his grove, but that in this one locality they were very 
abundant. He said that he had killed hundreds, and yet every morn- 
ing about so many were at work. 

I visited Mr. Williams's place in the spring of 1880, and at that time 
the beetles were still at work, and had spread but little from the origi- 
nal spot. Experiments showed that they drop readily whenever the 
tree upon which they are at work is jarred, and henco they may be eas- 
ily caught upon sheets and desti oyed, as is done with the common plum 
curculio. (See Plate III, fig. 3.) 

WHITE ANTS, OR "WOOD LICE." 

(Termes flavipes Kohlar.) 
Order Neuroptera; family Termitidae. 

Girdling the hark of orange trees and gnava hnshes near the surface of the groTmd, 
or eating out the interior of sugar-cane and other plants; numerous small white 
insects, resembling ants in form and size. 

These insects, which are common throughout our territory from Massa- 
chusetts to Florida, are usually found living in communities in logs, 
sticks, and stumps. Decaying pine wood is especially liable to be 
attacked by them. Sometimes they are very destructive to wooden 
structures, as houses, bridges, and fences, and especially to such parts 
as are near the ground. 

This season we have learned that they do not confine their attacks 
to dead vegetable matter, but that they frequently infest and destroy 
living plants. We received specimens from Mr. B. P. Weems, of Hous- 
ton, Tex., that were infesting pampas grass and orange trees ; and I 
found them common throughout Florida, infesting orange trees, guava 
bushes, and sugar-cane. In the last-named State these insects are 
generally recognized as important pests. They are there known as 
" wood lice," a name whose use is to be deprecated^ as it tends to create 
confusion. 
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When white ants infest living plants, they attack that part which is 
at or just below the surface of the ground. In the case of pampas grass, 
the base of , the stalk is hollowed; with woody plants, as orange trees 
and guava buslies, the bark of the base of .the trunk is eaten, and fre- 
quently the tree is completely girdled; with sugar-cane, the most serious 
injury is the destruction of the seed cane. 

The white ants may be destroyed by water heated sufficiently to kill 
the insects without injury to the infested plants. In the case of orange 
trees, much can be done to prevent the attacks of these insects. My 
experience convinces me that it is those trees about the crown of whose 
roots the soil has been heaped that are most liable to become infested. 
It foUows that care should be taken to remove such soil immediately 
alter each cultivation of the grove, leaving the crown of the roots ex- 
posed. It is also important to remove aU old wood, especially pine, 
from near the trees, as such wood is liable to become infested and the 
white ants to spread from it to the orange trees. 

TWO NEW PARASITES ON ORANGE INSECTS. 

The leaves of the terminal twigs of orange trees are frequently in- 
fested, especially in the spring, by numerous dark-green plant-lice, 
which do considera>ble injury by checking the growth of the young 
shoots. At Eock Ledge, Fla., I found that these plant-lice were de- 
stroyed in great numbers by a small black Ichneumon fly, a description 
of which has not lieietofore been published. I bred the ^lame species 
from plant-lice infesting the cotton plant, and from the common grain 
plant-louse {Aphis avenae). The specimens were referred to Mr. E. T. 
Oresson, who prepared the following characterization of the species: 

TRIOXYS TJ3STACEIPES CresSOn (n. fip. ). 

Female. — Piceons or sliiuing black, smootli and polislied, impiiiictured ; mandibles 
and palpi pale ; antennae brownish-black, sometimes more or less pale beneath, 13- 
jointed, the joints faintly fluted or grooved, the last one longest and thickest ; wings 
hyaline, iridescent, stigma pale ; legs, including coxae, yellowish-testaceous, the pos- 
terior pair generally more or less fuscous or blackish ; abdomen often brown or pale 
piceous, with the firat, and sometimes part of the second, segment more or less testa- 
ceous. Length, .07 inch. 

Hal). — Rock Ledge, Fla., Selma, Ala., and Pocomoke City, Md. Parasitic upon an 
aphid infesting twigs of orange, an aphid on the cotton plant, and Aphis avenae Fabr. 

Another undescribed species of Ichnenmon fly was bred from cocoons 
which I found upon an orange leaf at Eock Ledge, Fla. This species 
is probably parasitic on some larvae infesting" the orange tree. It was 
also referred to Mr. Cresson, who characterizes it as follows : 

PoLYSPHiNCTA ALBiPES Cresson (n. sp. ). 

Male. — Sanguineous, smooth and polished; head black; clypeus, mandibles and palpi, 
white ; antennae long, slender, black ; tcgulae and dot before, white ; wings hyaline, 
subiridescent, nervures and stigma fuscous; legs, includiyjg coxae, white, tips of tarsi 
blackish ; second and following segments of abdomen with a transA^erse black spot on 
each side at tip, and a transverse deeply impressed lino near base and apex, the lateral 
middle being therefore more or less swollen; basal seguient with a median shallow 
groove above, and a short, stout tubercle on each side: venter yenowish-white. 
Length, .28 inch. 

Mab. — ^Eock Ledge, Florida. Found on an orange leaf. 
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THE PALMETTO LEAF MDTEE, 
{Laverna sabalella Chambers [new species].) 
Order Lepidoptera ; family Tineidae. 

Feeding in small compaiiiea upon the upper surface of the leaf of the Baw-palmetto, 
under a silken covering, cylindrical white larvae with longitudinal brown stripes, 
yellow heads, and yellow first segments. (PI. II, lig. 1.) 

In tiie spring of 1879 specimens of a leaf miner on the leaves of the 
Baw-palmetto (Sahal serrnlata) were sent to the department by Mr. 
Schwarz, from Florida. During the summer the moth was sent to Mr, 
Chambers for identification, but it proved to be a new species. He ac- 
cordingly named it, and his characterization of the species is appended. 

During my entomological excur: ion to Florida in Januaiy and Febru- 
aiy, 1880, I again met with the species, and collected many specimens 
in all stages. Along the Transit Railroad, between Femandina and 
Baldwin, it vv^as very common, and in other parts of the State it was oc- 
casionally seen. In a few instances I found this species feeding upon 
the leaves of the young cabbage palmetto (Sabal palmetto). 

The larva feeds upon the upper surface of the leaf, destroying the 
upper skin and the fleshy part of the leaf, leaving the lower skm un- 
touched. I have never found it feeding upon the under surface. The 
larvae are social in their nature, working together in small companies, 
several making a common nest. This nest consists simply of a delicate 
sheet of silk, covering that part of the leaf upon which the larvae are 
working. This silken sheet is covered externally with a layer of what 
appears to the unaided eye like sawdust, but which is in reality a mass 
of the eicrementitious pellets of the larvae. The true nature of the 
work is thus concealed, both the silken covering and the larvae them- 
selves being hidden from view. The nest is always kept extended be- 
yond the eaten portion, so that the larvae are under cover while eating. 
Both the disk and the terminal portions of the leaf are infested. In 
many cases the latter were fastened together lengthwise, as if they had 
never been unfolded, or had been drawn together. From the line of 
unioif the excrement always projects. 

The average length of the full-grown larvae is about 14™™. (.55 inch). 
They are comparatively sleuder and subcyliudrical in form. The ground 
color is white tinged with yellow, the bead and prothoracic shield being 
a darker yellow and the mandibles brown. Extending longitudinally 
from prothorax to anus are eight somewhat irregular, reddish-brown 
stripes, at equal distances apart around the whole body. These stripes 
grow more pronounced as the larva increases in age. The larvae are 
active in their movements, and when removed from their mines drop 
readily by a thread. A strringe peculiarity of the color of the brown 
stripes is that upon the larva being placed in alcohol they change to a 
brilliant pink or rose color. The same effect is also produced when they 
are mounted in Canada balsam. 

The chr\ salis is formed under the silken covering. It is about 8™™ 
(j^^- inch) in length and is rather slender. The abdomen is reddish and 
the wing-covers yellowish brown. It is smooth and shining. The wing 
sheaths extend to the eighth abdominal segment. 

The moth is quite large for a Tineid, the expanse of the wings being 
15.5"'™ (I inch.) Its general color is a delicate silvery gray, with a tinge 
14 Aa 
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of lavender in some individuals. There are two loiniite black spots to- 
wards the hind margin of each front wing. 

Although the saw-palmetto is not of much service in the arts at i)res- 
ent, still it is used to a certain extent in the manufacture of paper, and 
this utilization bids fair to increase. Hence our leaf miner, although 
hardly to be ranked as injurious at present, may become so at some not 
far distant day. / 

A Ohalcid parasite has been bred from this insect, which will be de- 
scribed ill a future report. 

The following is Mr. Chambers's characterization of the species : 

LaVerka sabalella, n. sp. 

Tery pale ochreous yellow, or perliaps rather stramineous. Outer surfaQe <3f the 
Beo<Hia joint of the palpi brown. There is a small brown &pot on the fold ne^r the 
hiad mitrgin of the fore -wings, and a larger one at the end of the disk nearet to tke 
costftl than to the dorsal margin. Al. exp, | inch. 

The wings are more elongate and narrow tlian in L. (fleditchialella, but the palpi are 
sleild^t ana acuminate as in that species. The larva feeds on the upper side of the 
palmetto (Bdhal) in Florida. It forms of its frass or excrement largo tubes or i^al- 
leties Tmd6r which it livei. 

THE EESPLENDEET SHIELD BEAEER. 

{As^idisca sptendoy^iferellaj Glem.) 

c Order Lepidoptera ; family Tineidae. 

Mininjr the leaves of apple twice a year and cutting out an oval case, Which it Carries 
to the trunk or Umba and attaches, a minute whitish footless larva, with a brownish 
h6ad and a yellow-brown spot on each segment. 

It is not an uncommon sight in this latitude* to see duiing the winter 
nuiiib^rs of little oval disk-shaped yellowish bodies, 3*"™ (.1 inch) 
loag, and bearing .a resemblance to some kind of seed attached to the 
tinanfe* fttid branches of apple trees. (The general appearance of these 
disks is shown in PI. II tig., 2.) If one of these is examined closely 
it wiU be seen to consist of nothing more than a section of apple leaf, 
looking as though it might have been clipped from the leaf by a punch. 
If sufficient curiosity is aroused to impel one to a further examination, 
and if the disk be pulled apart, it will in all probability be found to con- 
tain a small yellowish contracted larva, which, had it been left undis- 
turb^^d, would have changed to a chrysalis early the ensuing spring and 
later to a moth. 

During the month of May, after the apple leaves have attained a snf- 
ficlisnt size, I have ofte^n watched the brilliant little adult of this insect 
running about upon the upper surface of the leaves in the bright sun- 
light With their wings folded close along their sides. I have never seen 
them deposit their eggs, and this is probably done at night. Neither 
haV6 1 ever been able to find their unhatched eggs, though the shells 
are plainly observable on the upper side of the leaf after the mine is 
sufficiently far advanced to show one where to look for them. 

The young larva, hatching, penetrates to the interior of the leaf 
and begins a linear mine, which as it increases in size becomes an 
irregular blotch obliterating the early linear portion. The nearly com- 
pleted mine bears a slight resemblance to that of Tischeria mdlifoliella^ 
which is frequently found upon the same leaf, but differs in the fact that 

* It is itnpossible to say what the geograpliical range of this insect is. Mr. Sanborn 
bred it in Cambridge, Dv. Clemens presumably in Philadelphia, and Mr. Chambers at 
Covington, Ky. 
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tlie mitie of the latter is only ob h rvi.Uo I'ro i ' - ' l ; ^ ^^^^ f>f the leaf, 
while that of our insect can be seen fiom but li tAih^a •and is also of a 
darker color. 

The mine when completed is an irref^iilar, frequently more or less 
triangular, rather dark colored blotch, averaging' (J or I''"-'' in its longest 
diameter and observable from both surfaces of the leaf. Up to the time 
when the larva has attained full growtli the mine is translucent, the 
onlj" dark spots being the larva itself and the excrement which is col- 
lected in an irregular cake of minute ])ellets in Uie region where the 
mine was first begun. Soon, however, the transliieeney of the broader 
end of the mine begins to be obscured in an ovnl s])()t, and if it could be 
opened the larva would be found buwsily engnj^cd in lining both snrfaces 
of the leaf with white silk, tnapping out tlie size and shajje of its future 
case. After this lining has become snniciently Miick, the larva com- 
mences to cut through both surfaces of the leaf "at the ed<;e of the oval 
lining, and to draw them together and fasten them with .silk as it goes. 
When the circumference of the oval lias been cut and fasteneil, with the 
exception of a small portion at one end, the larva at that point cuts 
through the upper surface alone, partly issues from its case, and weaves 
a strong cord of silk from the surface of the leaf on beyond the mine 
back to the month of the case. Then, everything being securely fast- 
ened, it cuts the last band of the lower menrorju»e whit^h still remains 
intact, and stands upon the upper surface of the leaf with its completed 
case upon its back. The next stp-p is to cut the supporting coM, and 
the larva is free to start upon its travels. 

In T^alking, the bead and first three thoracic segment^ii alone are pro- 
truded from the case, the soft hinder parts being thus ])rotected. The 
abdomen with the inclosing case is lifted erect in the air, so t hat it does 
not drag upon the insect as it walks. After progress! t>g for an inch or 
so the larva usually drops from the leaf, sj)inning a long silken thread 
as it falls. In this way it either reaches the ground, or, what is much 
more common, falls upon or is blown by the wind to a limb or the trunk. 
It travels a greater or less distance further until it tinds what seems to 
it to bo a proper place, and there, after attacliing the case firmly to the 
bark by a button of silk, it sooner or later transforms to a })U[)a* 

No food is taken after the case is begun. The jjosterior end of the 
case is left slightly open, although there is no necessity for an anal open- 
ing through which to pass the excrement, as in Volcophora ; neither is 
any excrement to be found in the case, all haviiig been left behind in 
the mine. After fastening its case permanently, but bef( ^re transforming 
to the pupa state, the larva reverses its position in the case, so that its 
head is towards what was formerly the posterior end. 

When the time arrites for the moth to make its exit, the i^ipa works 
its way out through the posterior slit in the case until it is half emerged, 
and in that position gives forth the moth. 

Br. Packard* speaks of the forming of the cases in the latter part ot 
August and September; Mr. Chambers i- also states this to be the cus- 
tomary time, and August was the month in ^ huth Dr. Clemens f found 
them. In Washington, however (and this won Id probalily hold true in 
the field of Mr. Chambers's observations), there are two'broods in the 
conrse of the season. During the jiast summer tiie lirst eases were ob- 
served on July 16, and July 2J the first moth issue(?, and liom this date 
till the middle of August they were continually issuing. This first brood 

* Guide to tlie StiMly of Insects, p. 355. 
i Canadian Entomologist, vol. iii, p. 2iJ3. 
t Proe. Acad, Nat. Sci. Phil., 18G0, p. 12. 
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was quite numerous, but wlieu the second brood began to make thek 
cases, about the. end of September, the apple trees were a sorry sight to 
the orchardist. I have frequently counted from twenty- live to thirty 
eeparate mines in a single leaf, from which one can see what a great 
drain this insect must have caused upon the vitality of the plant. In 
early October, when permanent hibernating quarters had been taken up, 
the tree trunks and larger branches were fairly covered with the clus- 
tering cases. 1 have counted forty-seven on a spot of bark not larger 
than a dime. In the crotches of the limbs, in the crevices of knots,' and 
in similar places they were particularly abundant. They were also to 
be found upon the grass and sticks at the base of the tree. 

The individuals of the first brood transform to pupae almost im- 
mediately upon permanently fastening their cases, but the members of 
the last brood hibernate in the larva state. A case opened at any time 
during the winter will be found to contain a short thick yellow larva 
differing considerably fi'om the mining form. (A description of both 
forms \nll be found at the end of this account.) In this state the insect 
remains until some time in March or April, depending upon the severity 
of the season, when it transforms to the dusky yellow pupa. The moth 
issues a week or so after the pupa is formed. This season the first moth 
issued on March I6th; but that it was much ahead of its time was shown 
by the fact that not a leaf was to be seen npon the trees. 

Food plants, — At various times during the summer this same species 
was observed not alone upon the apple, but upon several varieties of 
cultivated pear trees and upon Crataegus in the department grounds. 
In September they were found in great numbei^s in the leaves of wild 
cherry trees in an old cemetery at Alexandria, Va. 

Natural enemies.— M'a>uy of the cases were found in the webs of nest- 
ing spiders, upon different parts of the trees, but whether the spiders 
feed upon them or whether the case would protect them it is hard to 
say. The moths, however, would probably bo unable to issue from the 
cases thus caught. • \ 

Large numbers were destroyed by ants. I have repeatedly observed 
two or more ants take hold of a case on opposite sides and tear it open, 
<?ither devouring or carrying off the inclosed larva or pupa. 

Two hymenopterous parasites have been bred from the cases of the 
resplendent shield bearer, the one a Microgaster, in large numbers, and 
the other a Chalcid in but a single instance. 

Eemedies, — Obviously the only remedy for this insect, when its inju- 
ries have become, severe enough to attract attention, is to destroy the 
cases in the winter time. The bark of the tree can be slightly scraped 
and many thus destroyed, or it can be painted over with some insectici- 
dal solution. A mixture of kerosene and water in the proportion of 
about 3 to 100 by volume, put on with a whitewash brush or sprayed 
from a fountain pump, would probably prove efficacious. A mixture of 
lime and sulphur in the proportions of one-half bushel shell lime to six 
pounds powdered sulphur, dissolved and brought to the consistency of 
a whitewash with hot water, was applied to the trees in the department 
grounds last fall. It had the effect of killing all of these case bearers 
which it reached, and undoubtedly destroyed all of the wotjUy apple 
lice {Eriosoma lanigera Hausmann) which we.re above ground, as well as 
all the bark lice (Mytilaspis pomicorticis lliley) which it touched. It is 
also claimed for this mixture tjiat it has a beneficial effect in warding 
off the so-called ''bUght." 

These remedies can, however, simply aim at a greater or less reduc- 
tion of the numbers. Nothing like an extermination can be hoped for 
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unless tliroiigli parasites, owiD^ to the nuuierous food-plants of this in- 
sect. No matter how the work of destruction is performed upon the 
apple, the trees will be restoclced from the wild cherry or some other 
plant difficult to reach. 

We append a description of the larva and chrysalis, and quote Dr. 
Clemens's description of the adult, to enable readers to recognize the 
insect. 

ASPIDISCA SPLENDOKIFERELLA Clem. 

Adult. — Head golden. Antennae fuscous, tinged witli golden. Fore-wings, from 
the base to the middle, leaden gray, with a splendent lustre, and from the middle to 
the tip golden, with a broad, nearly straight, metallic silvery streak extending from 
the costa near the tip to the middle of the wing, and dark margined on both sides. 
This is nearly joined by a dorsal streak of the same hue almost opposite to it, with con- 
verging dark margins, and with a blotch of dark-brown scales adjoining it behind. 
In the costo-apical cilia is a short, blackish-brown streak parallel to the dark margin 
of the silvery costal streak. At the tip is a black apical spot, with metallic silvery 
scales in its center, and a few silvery scales in the cilia above and beneath it. A 
blackish-brown hinder marginal line in the cilia, interrupted by a silvery streak in 
the cilia beneath the apical spot, and the cilia yellowish-broAvn. Hind- wings leadeu 
gray: cilia yellowish-brown. 

^ Full-grown mining larva. — ^Length 3"™ (.12 inch). Head small, short, oval, retrac- 
tile. First thoracic segment twice as wide as head ; widest behind, rounding to base 
of head. Second thoracic segment wider than first, but only two-thirds as broad. 
Third thoracic segment narrower than second; succeeding segments gradually diniin- 
ishing in size. General color light yellowish-brown. Head dark ; first thoracic seg- 
ment with a broad brownish disk, leaving a narrow yellowish band around border; 
second and third thoracic segments each with a similar brown disk, with two large 
transversely-oval yellow spots ; abdominal segments 1 to 6 have each an irregular 
brown spot in the middle. No true legs pri sent. The oval yellow spots on the sec- 
ond and third thoracic segments are cup-like depressions, dorsal and ventral, which aid 
in locomotion. There are also strongly-marked integumental folds laterally and at the 
anus, which act as prolegs. Projecting laterally from each of the thoracic segments 
are four hairs, two on each side ; and from each abdominal segment except the last, 
one projects on each side. xVround the anus there are ten hairs, each springing from 
a small tubercle. Joints of 8egment^4 quite strongly marked. Upon the ventral side 
of the prothoracic segment is a transverse slightJy recurved row of from twenty to 
twenty-five small pointed tubercles. 

Hibernating ia?Ta.— Ijcngth 1.7"^"' ; width .7°"". Broad, stout, sides subparallel ; ends 
snbequal. Head entirely retracted 'in proth(h*acic segment. Distinction between seg- 
ments not nearly so marked as with mining furm. General color rich straw. The omy 
marking is a narrow brown curved line on the under side of the prothoracic segment. 
No lateral hairs observable. 

_ Chrysalis.— Tuength 1..5™'". In profile the venter is straight and the dorsum con- 
siderably arched. Wing-sheaths and posterior tarsal sheaths extending to end of 
abdomen. Antennal sheaths short, ending nearly even with anterior tarsal sheaths. 
Head more elongated and more strongly differentiated from thorax dorsally than is 
usual. No spines of any kind observable. Color: Abdomen light-yellow, blackish at 
anus; eyes large and black; wing-covers, leg and antennal sheaths, dorsum of thorax, 
and head smoky, darker on forehead than elsewhere. 

THE GRAPEYIKB FLEA-BEETLE. 

Oraptodera [Ealtica] clialybea^ Illiger. 

Order Coleopteea; family Chrysomelidae. 

Eating into the buds in early spring, and, later, gnawing holes into the.leaves, a small 
steel-blue jumping beetle. In May and June the brown sluggish larvae upon the 
upper surface, also eating irregular holes, and frequently skeletonizing the leaf. 

So much injury has been done by this celebrated pest during the past 
season, and so little seems to be known concerning its habits amongst 
those of our correspondents who have been the worst afflicted by it, that 
we feel constrained to give in brief a resiun6 of i its natural history, fig- 
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itring it anew in all stages, and giving such advice as we iqay be able 
in the shajje of reiiiedies. (Plate III, hgs. 1, 2.) 

The grapevine flea-beetle was first described in 1807, by Karl lllig^r,* 
from specimens labeled Georgia and Pennsylvania. Its traiisformatioiiB 
were lii'st set forth by David Thomas, in Silliman's Journal, vol. xxvi, 
from observation b inade in Central New York, Is early all the subsBr 
quent writers upon CiUiiiomiy entomology have given it greater or less 
mention. 

The greatest damage which is doiie by the fiea beetle is, perhaps, the 
eating of the vine buds early in spring. The adult beetles hibernate in 
great numbeivS under tbe rough bark of the supporting })osts, under the 
outer bark at the base of the vines themselves, in the joints of neighbor- 
ing fences, under sticks, stones, or logs upon the ground, in any ci-evice, 
in fact, which ^vill alford them shelter. During the first warm days of the 
spring, as the buds are beginning to swell and btirst, these pests le^ve 
their whiter-quart trs and, in the middle of the day, when the sun is 
shining brightly, ily or jump to the nearest vine. They then gnw un- 
sightly holes into the opening buds, often boring in so far that tliey 
almost hidden from view. In a vineyard of many acres we ha^ve ^eeii 
dozens of buds upon every vine thus destroyed. 

The beetle is saiall, measuring only from 4 to 5'^'' (less than o»e-fiffeh 
of an inch) in length, its color is dark steel-blue, varying occasionally 
to purplish or even brown. The characteristic which is at once noticed, 
and whii'h hm it itn po})alar name, is its x)0wer of jumping like 

a fle^i. For tins i>iir|)ose its bind thighs are much enlarged. Like many 
others of its fariijlv [Chrymmdidae or leaf beetles), it has the habit Qjf 
feigning death v/L' a dist urbed, and will jump or drop from a vine upon 
which it is at work if the vine be shaken. After their first hunger is 
satisfied the bcel lcH pair, and, as soon as the leaves have become un- 
folded, the fciJiiiU^s begin to deposit their eggs. 

The egg.s, wbicli iire a hmg oval in shape, measui^e on an average .65'*"» 
(.03 incii} in h !igth, Tliey are straw colored, and are laid in irregular 
clumps of foiii or more or l^ss, both upon the ux)X)er and under 
sides of tlie h^iif lairely a few eggs Jire to be found upon the unopened 
buds, anil the beetles, if caught early in the season and kept in ooufiue- 
ment, will oviposit proiusely ut)on any substance whatsoever. Some time 
in May, the d;ue varying considerably, the young larvae hatch from the 
eggs. They daik biov/n in color, and have six large thoracic legs 
and one aijal pioleg. They feed usually upon the upper side of the 
leaf, eating irregidar holes through, and gradually skeletonizing it down 
to the main ribs. It re({iiiies, in this latitude, from three weeks to a 
month for them to attain bill growth. Yv^ith an insect which has such 
a wide northern aiu] >v>vithi^rn range as tliis it is impossible to make any 
definite statements iih rt ;:iard to length of stages or even number of 
broods. As an exah)[>le of this we may refer to the letter of Mr. W. F. 
Parker, of Tebs ^uivilki, ihx.. ciin)ted later, wherein he states that the 
young larvae w ere at work on his vines March 15. 

The full-grown larvae (I 'I. Ill, figs. 1 and 2) are lighter in color than 
are the young, being of a cliestnut brown, and are paler below than above. 
Their average length is 9""" (.354 inch). Each segment above has two 
transverse rows of six black spots, each spot giving rise to a hair. The 
thoracic legs are dark biuv> n, and the anal prop leg is yellowish. When 
they have ted sufficiently the birvae drop fi^om the vines, and, after work- 
ing their .way for a short distance under ground (two or three inches) 
they form a smooth cavity around themselves and transform to pupae. 



* XlUym''9 MagazinfUr Imektenknnde, vol. vi, p. 115. 
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Tbe pupae are about 4^"™ (.15 incli) in length, and are yellowisb brown 
in color. In this state they remain irom two to three weeks, when the 
Ij^rfect beetles emerge. It has been universally stated by autheora ths^it 
this is the only brood which is lu^odiiced in the course of the year, but we 
surmise that a second brood will yet be found, x>^i'ticularly in the more 
southern States, where the iiisect completes its tranformations as early 
as the first of May. The newly developed beetles feed upon the lea-ves 
as did their predecessors ; and, although their injuries are not usually so 
marked as are those of the hibernatirig individuals, owing to the more 
advances state of the foliage, still we have heard reports of considerai- 
ble damage done by them. 

There is no way, so far as we are aware, of getting rid of this pest 
without considerable hard work. In the first place, much i^houhi be 
done in the late fall, winter, and early spring, in the way of finding out 
and destroying the hibernating places of the beetles. It has, u^fortii- 
nately , been the custom quite generally to train the vines in extensive vine- 
yard s to posts from w^hich the bark has not been removed. This bark 
cracks and peels and thus affords most excellent and convenient shelter 
to the beetles. In the large vineyard of Mr. A. E. Phillips, of Ar- 
lington, Ya., we have the present season seen the saddest results from 
the use of posts of this kind. All loose bark and splinters should be 
removed from posts and trellises or other supports, and all rubbish in 
the vicinity raked up and destroyed. As an actual practical illustration 
of the amount of good which can be done in this way we can do no bat- 
ter than quote from a letter j dated March 15, from Mr. W. F. Parke?, of 
Tebeanville, Ga. 

During the months of December and January I ^ent over the -whole vineyard, skin- 
ning the hark from the posts, most of which are cypress, trimming all spUniers 
from the slats of which the arbors are made, taking car© to remove all the wc^ fk^t 
could be spared, and raked and piled up the mass, including all the leaves and otjjw 
trash that was upon the ground, and burnt it. This process I repeated twice, each 
time killing the beetles. About the first of March my vines began to bud and put out 
fruit, and, upon close inspection, I found the beetle was ahead of me. There being 
hut few of tbem I picked them off with the hand, watching, hunting, and catching 
them two or three times daily, and uj) to the tenth had killed, I suppose, about one 
hundred in all. I was not able to find one in the whole vineyard until the fljPteentii, 
at which time I found three, and made the further discovery that some had eseapea 
my eye and had been hatched out. On one vine I found, I suppose about fifty wonns 
just hatched and boring the leaves. These I killed with the hand. I saw no signs of 
the worm on any other vine. Last March I suppose there were five or teij bushel^ of 
the pest. 

luasmuch, however, as a fanner is liable to wate up some fine mim- 
ing and find his vineyard full of these insects, in a locality where they 
have been overlooked before, some remedy besides clean cultivation the 
previous winter becomes necessary. It has been found the present spring, 
by experiments in Mr. Phillips's vineyard, that they can be kept m check 
in the following w^ay : A strip of cotton cloth, 3 by 6 feet, kept open by 
cross-sticks at the ends, is thoroughly saturated with kerosene and held 
under the vine, while the supporting-post is struck a sharp blow with a 
club. The beetles readily fall by the jar, and contact with the kerosene 
sooner or later destroys them. It will without doubt be found adTiB- 
able to make use of tw^o of these sheets in order that the vine may be 
niore completely surrounded. With this simple apparatus three boys 
can go over a large vineyard almost as fast as they can walk; and if 
this be done every day, say for a w^eek, in an infested field, the beetles 
will be quite thoroughly destroyed. After striking the saturated sh^et 
the beetles show no disi>osition either to fly or to jump. When, how- 
ever, they strike near the edge of the cloth, they not infi^equently erawl 



216 REPORT OF THE COMMISSIONER OP AGRICULTURE- 



to the edge and faU to the ground, possibly reviving from the effects of 
the smaU dose. The escape of these individuals can be easily prevented 
by simply stiching a rim of raw cotton or cotton-batting to the sheet 
and thoroughly saturating it also with the coal oil. 

Should so many of the beetles escape from the prosecution of this 
remedy that the injuries of their larvae become marked, or should the 
remedy be applied after the eggs have already been deposited, the larvae 
may be destroyed by syringing the vines with a solution of whale-oil 
soap (two pounds of soap to fifteen gallons of water) or by dusting lime 
upon the leaves, either by means of a sifter or by blowing it from a bel- 
lows. 

!No parasite has been discovered as yet upon this insect, but that they 
are attacked by a fungoid disease seems probable from the fact that 
specimens which Mr. Parker sent us, and which were found under the 
bark of the vines, were fastened to the bark and surrounded by a mass 
of white fungus spores. 

THE ASPAEAGUS BEETLE. 

{Crioceris asparagi Linn.) 

Order Coleopteba; family Ohrysoi^iblidab. 

4ibawi9g holes into the young heads of asparagus^ and laying ovaJ H ick eggs upon 
theoL, a small red, yellow, and black beetle, the larvae of which (small, brown, slug- 
Hke grubs) also feed upon the young heads, and the second brood upon the full- 
grown plant. (Plate III, fig. 4.) 

The asparagus crop, in Europe, has long suffered from the attacks of 
several insect enemies, the most uoted of which is the one above men- 
tioned. On this side of the Atlantic, however, asparagus had always 
enjoyed perfect immunity from insect ravages until, in 1859, this 
European pest was accidentally introduced in the vicinity of New 
York City, It almost immediately spread out into the noted asparagus 
beds of Queens County, Long Island, and by 1862 had multiplied to 
such an extent as to occasion a loss of over one-third of the crop in 
some localities. In this year it first attracted the notice of Dr. Fitch, 
and his observations are published in the Transactions of the New York 
State Agricultural Society for 1862. Since that date the insect has been 
spreading slowly eastward on Long Island, northward in Connecticut 
and New York, and westward and southward in New Jersey and East- 
ern Pennsylvania. 

The past season the worst reports of its injuries have come from Bur- 
lington County, New Jersey, which locality it reached for the first time 
in 1878, and in 1879 a correspondent, writing May 15, said : " Twenty- 
five per cent, of the market crop of Burlington County has already been 
destroyed.'' 

The life history of the asparagus beetle is briefly as follows : Upon 
the appearance of the plants in early spring, and just before the<;ulti- 
vators are ready to begin bunching for the market, the beetles come 
forth in great numbers from their hibernating quarters — under sticks, 
stones, rubbish, and especially under the splinters of wood on fences, 
under the scaly bark of trees— and commence gnawing the tops of the 
young plants. The.y pair and lay their eggs very soon. The eggs are 
a long oval in shape, about one- sixteenth of an inch in length, and are 
nearly black in color. They are invariably placed endwise upon the 
^>lant, as shown in the figure. (Plate III, fig. 4.) They are usually seen 



REPORT 0¥ THE ENTOMOLOOIST. 



217 



in rows of fi*om two to iseven. In from soveu to ten days the yoim;^ 
larvae be0n to make their appearance. In form they bear a close resem 
blance to the Colorado potato beetle larvae, but diiier in coloration. The 
general color is grayish olive, with shining black head and brown legs. 
When full grown they measure about 8""" (a little over three-tenths of 
an inch) in length. Concerning the habits of the larva we quote from 
Pitch: 

Like the perfect insect, the larva feeds upon the asparagus only, eating holes through 
the outer bark of the plant and preferring the tender bark on' the ends of the stalks 
and on the branches to the more tough and stringy bark towards the base of the stem. 
It moves very slowly and is shy and timorous. As you approach it, it stops eating 
and holding its head stiffly back it emits a diop of black fluid from its mouth. This 
appears to be its only defense against being devoured by birds and other predaceoua 
animals, the acrid taste of this fluid probably rendering the larva unpalatable to them. 
It also clings tenacioasly to the asparagus. Before tying the cuttings up in bunches 
for the market they are thoroughly washed by being held usually under a pump ; but 
these worms iJling so tightly that only a part of them are washed off, and this black 
fluid from their mouths stains and nasties the hands of the men, in bunching the cut- 
tings, it being as sticky as molasses. 

Under ordinary circumstances the larva attains its full growth in from 
ten to twelve days ; then, descending to the earth, it either burrows for 
a short distance or crawls under some rubbish, and, after spinning a 
slight cocoon, transforms to a pupa, in which state it remains, on an av 
erage, for ten days. 

The perfect beetles are as beautiful insects as one can readily find. 
The head, antennae, legs, and under side of the body are shining black, 
with a slight tinge of metallic green. The thorax is reddish -brown, with 
two black marks in the center. The wing-covers are light-lemon yellow, 
with a longitudinal black stripe down the center and a transverse black 
band at its middle ; also an irregular black spot at each comer, and a 
border around the whole of orange-yellow. The average length is about 
6 or 7™" (about a quarter of an inch). The form can be seen in the plate. 
They are very shy and active, and will dodge around the stalks upon 
being approached. Like nearly all other leaf beetles, they drop from 
the plant when disturbed and feign death. There are several broods in 
the course of the season, the confusion of generations making it diflScult 
to state just how many. The insects hibernate, as we have before stated, 
as adult beetles, under whatever shelter they can find. 

BEMEDIES. 

The only method used in Europe by gardeners to rid themselves of 
this pest seems to be hand-picking ; but this of course can only be done 
effectually where asparagus is cultivated on a small scale. The only 
remedy which Fitch was able to suggest was turning poultry into the 
beds where the insects were at work; this he thought would prove ef- 
fectual. At the time of the first introduction of the pest, experiments 
were made with potash solutions, salt, lime, and other substances, but 
without good results. The last-named substance, however, seems to 
have grown in favor of late. Mr. A. S. Fuller, of Ridgewood, Bergen 
County, New Jersey, has recently published an article in the American 
Entomologist, in which he says : 

Lime is not only a very cheap and effectnal cnre for the evil, but one readily ob- 
tained in al] parts of the countiy. With a pail full of dry lime and an old broom for 
a duster, or one of the sifters used for applying Paris green to potatoes, a man can soon 
go over an acre of asparagus. The best time to apply the lime is in the morning while 
the dew is on, for then a portion will adhere to the plants as well as to the grubs, and 
during the day or days fbUowing it wHI be constantly dropping down, or blown about 
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aiEO]]g the leaves and branches, thereby making the escape of any larvae all the more 
uncertain. The limo is also beneficial to the aspara^ns roots, liastening the depompo- 
pition of the manure nsnally applied in large quantities to the beds. For the pj^stsix- 
teen years I liavc used lime as describ(;d- on my asy)aragus beds, to keep the insect in 
question in check, and it has done it so eflectually that about one apxdication' every 
alternate season Las been sufficient. 

The Kew York Tribune has the following in reply to queries respect- 
ing this insect : 

Experience shows that it will not harm the roots of the plant to cut off and bum the 
tops before or at the tim^of blossoming. In fact one remedy that has been used with 
Buccpss is to opt down in spring all the plants upon the farm that are not used or in- 
tended for market, hoeing up the young seedlings that, as is well known, annually 
staft in the beds from the last year's seed. By this method the mother beetle isforceil 
to lay her eggs upon the large shoots from the old stools ; and as tlieseare cut svnd sent tu 
the market every few days, there are no eggs left to hatch out into larvae for the sec- 
ond brood of beetles. By concerted action in following out this plan, this insect could 
be kept in check. In those localities where asparagus has run wild it would be nec- 
essary to destroy the wild asparagus also. In case the plants have been allowed to 
^ow up the larvae may be controlled by dusting lime over the plants when these are 
wet with dew and while the larvae are young. Lime has but little effect upon the per- 
fect beetle, and its use early in the season, when the first brood of beetles is about, is 
objectionable from the fact that it soils the marketable stall^s. The ^r^t rwedy is, 
th(pr§fQre, by far the best. 

Recent communicationa from Messrs. Valentine Frost, and S. S. TJn- 
derhill, of Locust Valley, pxominent Queens County, Long Island, 
asparagus growers, confirm the practicability of the first remedy men- 
tioned iu the above quotation, namely, destroying all so-called "volun- 
teer growth," and forcing the mother beetle to lay her eggs only upon 
the market shoots which are cut frequently enough to prevent the eggs 
from hatching. Should any escape this method and hatch, Mr. Under- 
hill advises going over the field in the heat of the day and brushing the 
worms from the plants with a leafy twig. They fall to the hot ground 
and generally perish. This is advised in preference to the. lime dusting. 
According to Mr. Frost, experiments were made some seasons ago with 
the liiae, but no apparent good being accomplished, it was discontinued. 

THE MELOK-WORM. 

(PhaJcellura Jtyalinatalis Linn.) 

Order LepidopterAj family Pybalidae. 

Eating cavities into melons, cucumbers, and pumpkins at all stages of growth, and 
also devouring their leaves, rather active yellow-green larvae from 30 to 3^^^ (li 
inch) in length. (Plate IU, figs. 5, 6. ) 

PhaJcellura liyalinatalis has long been well known to entomqiogioal 
collectors from its beauty and abundance in certain localities ; but ba»s 
received almost no attention fi^om economic workers. Guenee speatka 
of it as one of the most abundant of exotic Pyralids, and, in givijig its 
geographical distribution, says : Very common in all America. I have 
received it from Brazil, from Colombia, from Hayti, from Korth A«ier- 
ica, md from French Guiana." Certain authors are uaclined to think 
that it may also be found in Europe, and Stephens states that it has 
actually been captured in Devonshire near Plymouth, but Guenee con- 
siders this an accidental introduction, and thinks that it cannot be con- 
sidered as an European species. 

As to the food plant of the larva Guenee simply states that it lives 
upon the punipkins, watermelons, and other cucurbitaceous plants. 

In the July, 1875, number of Field and Forest a short account is given 
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of the destruction of a large crop of ciicuTnbers at Inclinn Eiver, Florida, 
by these worms. It ^vas stated that they first attacked the bud, then 
\\ orked into the plant, and eventaally killed them out, root and branch. 
Beyond this we have seen no account of much damage by this insect. 

During the past summer, however, the melon crop in x^arts of Georgia 
has been very seriously injured by its ravages ; to what extent is vividly 
shown in the following account which was kindly written at my request 
by Prof. J. E. Willet, of Maeon, Ga. 1 have headed this article ^'The 
Melon- Worm'' in spite of the fact that this title is not sufficiently dis- 
tinctive for a popular name, for the reason that this insect is already 
generally known by that name among those who have suffered from its 
work. 

Professor Willet's account is as follows : 

At the annual meeting of the Georgia Horticnltural Society, July, 1879, earnest in- 
I quiry about the melon- worm was made by many of the members. It was stated that 
the August crop of musk-melons w^as very subject to the attacks of worms, which were 
very numerous and destructive, and against w-liich no remedies had been successful. 

The only worm destructive to melons, described in the books at my command, wafi 
the pickle-worm, Phakdlura nitidalis. The figures and description of this by Prof. Q. 
V. Riley are copied by Professor Packard in his Report on Noxious Insects in Hay- 
den's Report for 1875. This worm is there represented as very injurious to melons, 
cucumbers, &c., in the Western States. A moth of this species was caught in mj 
house the last week in August, and was the only one seen during the season. 

On the same day on which this moth was caught Mr. S. I. Gustin brought me two 
I nntmeg-melons, saying that, they were the best of a load which he had just gathered. 
lEach melon had about half a dozen caterjullars, which had excavated shallow cafTi- 
ties in the melons, or had penetrated bodily into the same. The melons were too 
much injured to be eatable. These worms, I naturally supposed, might be the pickle- 
worms, a moth of which species I had just caught. 

In the coTirso of the next two or three weeks I visited three melon patches, where 
musk-melons had been planted for market. All presented the same scene of total de- 
Btruction. Most of the vines had been more or less denuded of leaves, and the remains 
of the leaves contained brown chrysalids or pupae " webbed up in them. The melons 
of various sizes, were occupied in great measure by the worms. The younger worms 
were generally contiued to the surface, but the older had penetrated to different 
depths. Some had excavated shallow cavities half an inch to an inch in diameter, 
and one-eighth of an inch in depth ; and each ca\'ity was occupied by one or more 
worms. Others had penetrated perpendicularly into the melons, frequently beyond 
sighfc. None had reached the hollow of the melon, so far as I saw. The woi-ms aver- 
aged probably half a dozen to each melon. The melon crops of these three market- 
gardens were a total loss. Another gardener told me that he had abandoned the 
culture of melons entirely, because of the ravages of the melon-worm. Where culti- 
vated in considerable numbers, the August and September crop of melons is very un- 
certain. The destruction is frequently quite as complete, also, in private gardens. 

The melon-worms are of a light yellowish-green color, nearly translucent, have a 
few scattered hairs, and, when mature, are about an inch and a quarter in length. 
They " web up" in the leaves of tlie melon, or of any plant growing near which has 
flexible leaves, forming a sh^nder brown chrysalis three-quarters of an inch in length. 
Hundreds of these pui)ao- \^'ere found rolled up in the leaves of the tomato and of the 
Ifiweet-potato. ^ 
I In passing through one of the patches referred to, numbers of small, beautiful moths 
rose from the grass and weeds. Their wings when extended measured an inch across, 
and were of an iridescent pearly whiteness, exce])t a narrow black border. Their le^s 
and bodies presented the same glistening whiteness, and the abdomens terminated in 
a curious movable tnft of white appendages like feathers, of a pretty buff color, tipped 
with white and black. These moths proved to be the mature melon- worms, which 
had emerged from the chrysalids referred to. 

The melon- worms, larvae chrysalids, and moths, were forwarded to Prof. J. H. 
Comstock, Entomologist of the United States Agricultural Department, for identifica- 
tion. He prononnced them to be PlialeJlura lujalinaialis, another species of the same 
genus as the Western pickle-worm, FhalceUura miidalis. The moth, of the latter, 
which I have, is somewhat smaller, and the ground color of the wings is a bronze 
yellow and thn black border is broader. 

Much later in the season a few worms were found on cucumbers, and were pro- 
nounced by Professor Comstock to be melon-worms. A year previous, in the summer 
of 1878, I found a chiysaUs webbed in a. tomato leaf, and this chrysalis gave forth the 
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same motli, as was found in 1879 to issue from tLe inelon-worm chrysalis. This woriB 
]ifid probably fed on the ibliage of a pimipkiu vino which ran near the tomato plant. 

The melon-woriu, Phakellnra hyalinatalis, is known then to destroy musk-melons, 
cucumbers, and puini)kins. Its cousin, tlie pickle-worm, PhaJceUura niiidaliSj has been 
found here, but it remains to be determined who llier it -phiys any part in the destruc- 
tion of melons or of cucumbers in this locality. 

No efficient remedy for this pest has been discovered here. Some have tried placing 
each melon on a piece of plank, under the mistaken notion that the worms emerged 
from the earth. Paris green and London purine are objectionable, by reason of theii 
poisonous properties. Professor Comsto(?k: has suggested to me a trial of the Persian 
insect-powder, pyrethram. Whatever remedy is emplr^yed it must be applied to the 
leaves as well as to the melons. The vv'orms devour both foliage and fruit, and, il 
the fruit alone be protected, the foliage will be destroyed, the plants will cease to 
grow, and the melons will not come to maturitv. 

J. E. WILLET. 

IVLs^coN, Ga., Mmj I, 1830. 

The number of broods in a season has not been deiiniteiy ascertained, 
The insect winters in the chrysalis state, spun up in the leaves of any 
neighboring tree or plant. They usually migrate to a greater or less 
distance from their feeding place before webbing up. At Rock Ledge, 
Fla., I found them abundantly webbed up on Palmetto and Orange 
trees in a grove in which the so-called Indian pumpkins had grown. 

As regards remedies Mr. J. S. Newman, of Atlanta, Ga., states thai 
the only one known to him is to plant early, the object being to pick 
the melons before the most destructive brood of the worms has ap 
peared. It would undoubtedly be found profitable to keep a sharp loolc 
out for the first brood of the worms, which will probably be found feed 
ing upon the leaves and stems before the young melons have begun tc 
form. These should be killed by hand. This could be readily done ii 
patches comparatively small in size, and we think will be found profit 
able in large gardens. 

Two species of parasitic insects have been reared from the specimens 
sent to the department; one in Pimpla conquisitor, an Ichneumon-fly, 
which has proved very efficacious in the case of the cot ton- worm; the 
other is a Tacliina fly, and is represented in PL III, fig. 6. Much is to be 
expected from the aid of these parasites. 

THE JAPAN LILY APHIS. 

{SiplionopJiora liliij Monell [new species].) 

Order Homoptera ; family Aphidedae. 

Feeding upon the under sides of the leaves of the Japan lily and tulip, a red and yel- 
low aphid 2»^«^ ( iV inch) in length. 

In July, 1879, specimens of a handsome aphid wore received from Mr 
Peter B. jkead, of New York City, who had studied them for sometime 
upon the Japan lilies in his green -house. The following . notes upoi 
habits accompanied the specimens : 

I first noticed this aphis in the spring of 1878 on some Japan lilies, the bnlhs o 
which, as well as the earth in which they were grown, were received from Japan dur 
ing the preceding winter. My attention was first attracted by an unusual appearanc( 
of the under surface of the leaves, which looked as if thickl;y dotted with sraal 
brown specks. A closer examination proved them to be plant lice of a species en 
tirely new to me. They were about half grown, but very soon attained maturity 
Thickly grouped together on the leaves, they certainly presented a picturesque ap 
pearance, being the only aphis I have e^^er seen that could be called handsome. The^ 
multiplied with astonishing rapidity, and soon covered the plants. I am confiden 
that they increase more rax»idly than the green aphis. When disturbed they all seen 
to unit-e in a swaying motion^ more marked than that of the green aphis. 
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Notwithstanding their great numbers, they do not injure or disfigure the i)lant to 
the same degree as other Aphides. Ab least this is the result of my observations thxx» 
far. If not disturbed, they literally cover the whole plant, buds and all. They 
Beein thus far to confine themselves exclusively to the Japan lily, with but one excep- 
tion. I have repeatedly examined all my other garden and pot plants, both last sum- 
mer and this, without detecting this aphis on any of them, except a few on the tulip. 

After watching them for a few weeks last summer I began their destruction ; but in 
September they all suddenly disappeared without further effort from me. Whether 
they will do so "this year remains to' bo seen. During the winter a very few made 
their appearance on a tulip in the green-house, but were immediately killed, and no 
more were seen. 

In consequence of the cold and backward spring, they made their appearance quite 
late this year (1879). At the time of writing (July 26) they cover the plants on which 
they have not been disturbed ; but, as was the case last year, they are confined ex- 
clusively to the Japan lilies. I have traveled about not a little, but have failed to 
discover this aphis, except in one place, which I can trace immediately to my own 
plants, or, more strictly, to the same lot. Hence I conclude that it came from Japan 
with the lilies or the soil. 

Specimens were sent to Mr. Monell for identification. He considered 
it to be a Dew species of the genus Siphonophoray and forwarded the fol- 
lowing specific description for insertion in this report : 

SiPHONOPHOKA LILII (n. sp ) 

General color yellow; bp-sal half of abdomen brownish red. Antennae mounted on 
conspicuous tubercles. Style yellow, :i little over half as long as the nectaries. Nec- 
taries dusky, yellowish just at base, about four times as long as the tarsi. Venation 
normal. Length 2™™. Alar expanse 7^^. On flowers of Lilium. 

The only other described Aphides on liliaceous plants are Aphis tulipae, Boyer de 
Fonscolombe, 1841, and S. tulipae^ Monell. 

It might be interesting to mention in this connection that on the aUied family, the 
Amaryllidaceae, there have been found Ehopaloaiphum dianthiy Schr., AphUverain, and 
Aphis papaveris. 

THE HAWTHOEI^ TIKGIS. 
(Corythuca arcuata^ Say, var.) 
Order Hemipteraj family Tingidae. 

Puncturing the nrwder surfaces of the leaves of difierent species of Crafapigns, giving 
them a brown and sunburnt appearaf>ce, a small brown insect, with the heuielytra 
carried horizontally, and formed of a nearly transparent membrane netted with 
many stout veins; the immature forms spiny and wingless. 

The leaves of the different species of thorn on the department grounds 
{Crataegus cordata^ G. coccinea^ G. tomentosa^ G. crus-galli, G. parvifolia) 
toward the middle of the summer were observed to turn brown and 
seared, as if burned by the sun. Upon examining the under surfaces 
the explanation was readily seen in the large numbers of the bizarre 
Tingides in all stages, with which the under side was fairly covered. 

The eggs of these insects, which, I think, have not been described, 
are smooth, whitish, glistening, semi-transparent, and ovoid in shape. 
Their average length is S'""* (.01 inch). They are deposited on their 
broad end, and seem to be somewhat inserted into the substance of the 
leaf; they are covered completely by a brown, sticky substance, which 
hardens soon after oviposition. It adheres so firmly to the egg, espe- 
cially to the upper portion, that it is impossible to remove it without 
crushing the egg. At its upper end this covering of the egg is squarely 
truncate, giving the whole mass the appearance of a frustum of a cone 
with a porous lid. From the funnel-shaped summit the young insect 
makes its exit, and the round hole at this point renders the empty eggs 
readily distinguishable from i hose still unhatched. The eggs are usually 
laid, in groups of from ten to thirty, along both sides of some prominent 
le^f vein. They bear a much greater resemblance to certain forms of 

/ 
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iVitigi, notably the genns Phoma^ and to certain young bomopterous galls, 
than tbey do to eggs of any sort. (Plate III. fig. 3.) 

The immature insect is of the same dirty brown color as the substance 
covering the egg, and but little darker than the withering leaf. It is of 
a broad, flat, oval shape, and spines seem to jjroject from almost every 
portion of its body. It looks under the microscope more like a lobe of 
a prickly cactus than anything else we can think of. The cast-off skins 
stick to the leaf, and give it the appearance of being much more seriously 
infested than it really is. 

The general apjjearance of the mature individuals is well shown by 
Plate IV, fig. 2. Their average length is about 3™". Professor Uhler, 
in his note determining the spedies, said : 

iTour specimens of Tingis belong to the genus Corythuca, and seem to be a new 
pbytopHagic form of Corythuca arcnata Say. It wiU hardly do to make a new species 
out of this insect, as it is one of the several forms which fit into Sa> species. It 
comes near to the race belonging to the Juglans nigra. 

The dead leaves under the bushes during winter have been often 
found to contain living and healthy eggs of the Tingides; but the cus- 
tomary method of hibernation is in the adult state alone. This form 
can be found during winter uuder the loose bark pf the tree, and under 
Sticks and stones upon the ground. Whenever the injuries of these 
insects become so great as to render some remedy necessary, syringing 
with kerosene and water, in the proportion of 1 gill of the former to 5 
gallons of tbe latter, will be found to answer the purpose. It is fair to 
suppose, however, that if the leaves and rubbish uDderneath the trees 
are destroyed, either every fall or every spring, a necessity for remedies 
will not arise. 

TEE LOCUST SAW FLY. 

{Nematus similaris Norton [new species].) 

Order Hymenoptera ; family Tenthredinidab. 

Eating the leaves of black loonst, a small, soft, green worm, with 20 legs and appar- 
ently many segments. (Plate IV, fig. 1.) 

The life history of an interesting saw fly, the Larvae of whicl^have been 
found in considerable numbers feeding upon the locust trees (EoMnia 
pseudacacia) of the District, has been studied during the past season. 

The egg, which is .5™" (.02 incli) long, white, semi-transparent, and in 
shape resembles an irregular semi-ellipsoid, is deposited in a crescent- 
shape cut made in the under surface of the leaf l>y tbe saw-like apparatus 
of the female, never, so far as I am aware, near the rib. The egg being 
- deposited, the flap made by the crescent cut is forced upwards, making 
a protuberance which is readily observable upon the surface of the leaf, 
and which is also increased by the swelling of the egg. The time re- 
quired for the development of the egg is short, only a few days elapsing 
between the depositing and the hatching. 

The newly-hatched larva is pale-greenish white with a brownish head. 
It has twenty legs, six large thoracic, twelve abdominal, and two anal. 
It moves a short distance from the place of its birth and commences 
feeding on the lower surface of the leaf. At fiwt a round hole is eaten, 
in the leaf ; as soon as this is sufficiently enlarged the larva \^ orks witliin 
it, holding its prolegs along the cut edge, as shown in the figure. As it 
grows larger the larva frequently leaves the partially destroyed leaf and 
migrates to another } this one, however, it begins to eat on the edge, and 
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usually destroj'S entirely- A number are thus mined by a single larva. 
The method of work and the attitudes assumed by the larvae are well 
shown in thjd figure. When disturbed, or upon being touched, they raise 
the abdomen and strike with it violently from one side to the other, the 
end of the body swinging around as far forward as the head, which it 
frequently strikes. While making this violent motion, they must neces- 
sarily cling very firmly to the leaf with their thoracic legs, and indeed 
it is difiicult to remove them without injury. 

The full-grown larva is of a uniform green color : the head is yellow- 
ish-green ; the eyes black, with pale centers ; and the stigmata pale, 
surrounded with a brownish ring. Upon abdominal segments 1 to 6 
there is seen below the stigmata! line a dusky spot, which, upon examina- 
tion with the lens, is seen to consist of two swellings, each with three 
dusky warts, surinounted by a single hair, and a conical tubercle which 
bears no hair. Above the anus there is a pair of short, thick, club- 
shaped tubercles. From the habit of the larva, just described, of strik- 
ing with its posterior end, it would seem possible that these tubercles 
might emit some olfensive fluid, although they have not been observed 
to do so. At full size it is from 10 to 12""" long (| inch). 

When it has ceased feeding the larva drops to the surface of the ground, 
and there, amongst the leaves, grass, or other rubbish, spins itself a 
tough, coarse, and rough oval dark-brown cocoon. In this it remains for 
several daj s before transforming to a pupa, and issues as a perfect in- 
sect in from two to three weeks after the commencement of the cocoon. 

The cocoons, although made upon the surface of tlie ground, are very 
difficult to find on account of their brown color and the adhering parti- 
cles of earth and dead vegetable material. 

The adult insect is 6™™ long (nearly I inch). Its general color is 
dirty j^ellow, with a squarish black patcli on top of the head 5 the lateral 
and anterior lobes of the thorax black ; and a transverse black patch on 
top of each abdominal segment. The 'under side of the body is y^i- 
lowish 5 anterior and middle legs yellowish ; tibiae and tarsi of posterior 
legs nearly black. The antennae are half as long as the body, 9-jointed; 
the first and second joints very short; the third joint longest — as long 
as fourth and fifth together; other joints decreasing in length. The 
stigma, or dark spot at the anterior border of the wings, is yeJlo wish- 
brown, nearly black at its basal half. The wings expand iS""'" (.59 inch). 

There are two and possibly three broods in a season. The first larvae 
were not noticed until August 30, and were nearly full grown. They 
spun up September 6, and issued as adults September 24. The first 
week in October other adults issued from their cocoons. October 2 lar- 
vae were still found in all stages of growth. October 10 a search for 
cocoonsupon the surface of the ground under the trees revealed the fact 
that all that could be found were empty. This demonstrated one of two 
, things, either that the insect customaril3^ hibernates as an adult, or that 
the cocoons found were all of the earlier brood, and that the hibernating 
cocoons were to be found in securer quarters, say under the ground. In 
either case the hope which we had gained from the habits of the earher 
brood of an easy method of extermination by burning the rubbish on 
the surface of the ground during winter was thwarted. As to the usual 
method of hibernation, we were forced to believe that it is double, either 
as adult or as pupa. As just stated, perfect flies were issuing in the 
breeding cases in October; while, on the other hand, one larva, which 
spun up September 25, did not issue as a fly until March 2, while an- 
other^ which spun up September 30, only issued March 23. 
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Tlie amount of damage done by these worms at times must be coiksM- 
erable. Mr. Korton states that the larvae of N. trilirteata occur in enor- 
mous numbers occasionally upon the weeping willow, sometiBoies wholly 
stripping large trees of their leaves. Although the amount of damage 
done to the locusts in this vicinity the past season was not such as to 
materially injure them, still we may expect such injury any season. 

In case of their appearance in destructive numbers they can probably 
be kept in check by syringing the trees with a whale-oil-soap solution, 
thrown by a garden syringe or a fountain pump, where it can be used 
with safety. Paris-green water will be found an effectual remedy. 

An ichneumonid parasite has been bred from the cocoons of this Ne 
matus, and was determined by Mr. Cresson as Fhygadeuon pubescens 
Prov. 

Specimens of this saw liy were referred to Mr. Edward N^orton for 
determination. Mr. Norton decided that they represented a new spe 
cies, of which ho furnishes the following characterization : 

DESCKU'TIVB. 



Nematus simi laths Norton (n. ep.)* 

Color reddish yellow ; a spot on head ; three vittae on thorax ; bauda on tergum, 
and hinder tibia and tarsi black. xt.- :3 xi i ^x. ^ ^ a ^i, « j 

Size of N. iiiierf/ei-.— ^Autenuae about two-thirds the length of body ; the tirst and 
secoud articles very short, the third, fourth, and fifth longest, eubequal, black. Color 
of head and body reddish yeUowj face below the antennae whitish; a square blaok 
Bpot on occiput, extending to back of head and extending down the ridges of basin 
betbre ; head wider than thorax ; pro and mesothorax black, with the sutujces paler, 
and a more or less distinct V on prothorax ; scutels pale— basal plates and a band on 
each segment of tergum black ; ovipositor sheathes blaok, a smaU dark spot below 
the anterior wings; legs yellow— paler about the trochanters; the anterior tarsi 
blackish above ; the hinder tibiae and tarsi black, with their tips pale ; wings hyaline— 
emarginate at costa; nei-ves black, about the costa brown; basal half of costa clouded. 

QThiee females.— This behmgs to the group of N. integer, S. pomum, hospes, &c., 
which are so much alike, and at the^ same time so variable in the amount of blaok, 
that the comparison of a large number of specimens and study of their larva is needed 
to distinguish them. 

THE LESSEE LOCUST LEAF GELECHLA.. . 
{QelecUa rohiniaefoliella Chambers [new species].) 
Order Lepidopteka ; family Tineidab. 

SDiunins two locust leaves together and feeding between them, leaving the outersur- 
fiice and the larger ribs untouched, a minute, greenish white slender larva, whKh 
transforms to a chrysalis in the same situation. 

To the list of insects injurious to tlie black locust, given by Mr. 
Chambers in a ree<5Dt number of the American Entomologist (vol. m, 
No. 3), we have to add a new species of Tineid, which we caU the Lesser 
Locust Leaf Gelechia, in contradistinction to GelecMa pseudacacielUi 
Cham., which has very similar habits, but which is considerably larger. 
(See notes of the year.) . ^ 

The small light-green larvae of the species under consideration were 
first noticed in the latter part of August. They were invariably found, 
each, between two leaves which had spun together, eating the surfaces 
thus inclosed, but not eating through to the exterior surface. From 
this time up to the middle of October, when the leaves were last falling, 
larvae, evi-.iently of the same brood, were at work. Some had already 
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begun to transform by the middle of September, others not until a month 
later. As a preparation for transformation a silken lining was simply spun 
between the leaves already webbed together, and in that the last larval 
ddn was shed, the chrysalis falling to the ground with the falling leaves. 
In the warm room in which the breeding cages were kept the moths 
began to issue about the middle of December, and were continually 
ifisuing from that time until spring. Under ordinary circumstances 
they probably do not emerge until spring. 

We have not observed the eggs and newly -hatched larvae of this 
insect, but the former are probably deposited upon the under surface of 
the leaf and the latter probably live at first in a slight web on the under 
Burface of the same leaf, only attaching it to another leaf as it increases 
in size. 

It will be an easy matter to destroy these insects, should they become 
80 abundant as to necessitate some remedy, by simply burning tiie fallen 
leaves in late autumn. 

We append to Mr. Chambers's characterization of the species, which 
follows, a short description of larva and pupa : 

Gelechia robiniaefoliella (n. sp.)* 

At first glance I inclined to think that the single female specimen from which I do* 
•cribe this species was either G, ohliquistrigella Cham., or G, (Sinoe) fmcopallidella 
Cham., to each of which it bears some resemblance, being, however, nearer the latter. 
I think, on further examination, that it is distinct. If, however, it should prove to bfe 
fuacopallidella or a variety of it, then I wish to change the specific name of the lattei 
to that above given, because, in conformity with the rule among the Tineina, it should 
receive its name from its food plant, and roUniaefoliella is, for other reasons, preferable. 
Though the larva feeds on the locust, the moth cannot be mistaken for Anacampsia 
roUniae Fitch, a species known only by Dr. Fitch's description, which is evidently made 
iip from the larva, mine, and moth of two, if not three, very different genera and 
Bpecies^ the mine described by Dr. Fitch being that of Lithocolletis rohiniellaf the larva 
that ofL, ornaiella, and the moth either Grdcillaria roUniella or some utterly anknown 
species. 

In this species the palpi are slender and rather long and the hind wings are emarginate 
"beneath the apex. The palpi are white, with two dark brown annulations on the third 
;joint and two brown spots on the outer surface of the second joint ; face white, faintly 
irrorate with fuscus. Antennae brown ; thorax and fore wings grayish fuscus, darker 
towards the apex of the wings ; base of the dorsal margin of the fore wings fuscus 
with an oblique brown streak of slightly raised scales at about the basal fourth, point- 
ing obliquely backwards towards a smaU brownish spot about the middle of the dorsal 
margin ; the extreme base of the costal margin is brown, and before the cilia there is 
an oblique brown costal spot or streak. Hind wings and the cilia of both pair pale 
fuscus. Abdomen grayish fuscus j anal tuft straw yeUow. Legs dark-^gray brown, 
annulate with sordid white. Al. ex, \ inch. 

Larva. — Length, when full grown, H*"™ (.31 inch); slender, subcylindrical, tapering 
■lightly at each end; 14 well-developed feet. Color, when young, a very light green; 
when full grown, considerably darker ; when ready to pupate, with a pinkish tin^e ; 
head, pale brown ; thoracic plate, faintly yellowish with brown edges. On each side 
ventral to the thoracic shield is a large, black, piliferous spot. On the dorsal surface 
of segments 2 and 3 is a slightly recurved transverse row of six piliferous spots, the 
dorsal pair being smallest and the subdorsal pair largest, each of the latter bearing 
two hairs. The abdominal segments have each four dorsal piliferous spots at the 
comers of a square and also the usual subdorsal and lateral spots. The anal plate is 
of the same color as the rest of the body, with a brownish posterior margin. 

Pupa. — Length 4™™ (.15 inch), broad across shoulders and tapering acutely to 
anus ; the anterior end being rounded. The general color is reddish brown. The 
whole dorsal surface is covered with numerous fine and regular punctures. The 
seventh abdominal segment has its posterior dorsal margin toothed and its ventral 
margin fringed with bristles. The anal joint has many minute slender hooked pro- 
jections. The members are closely soldered together ; the wing cases, antennal sheaths, 
and posterior tarsal sheaths aU ending together at the posterior ventral margin of th© 
£fth abdominal segment. 

s 15 AG 
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THE WHITE BLOTCH OAK LEAF MINER. 

{TAilwcolletis hamadryadella Clemens.) 
Order LiSPiDOPTEEA; femily TiNSiDAS. 

Making a whitieli blotch m\ne npon the upper snrface of the leaves of different oaks, 
a minute, flat, homy, footless, active, brownish-yellow larva, which transform 
within the mine in a ueiicate discoid silken cocoon. (Plate IV, fig. 4.) 

lu the latter part of June, 1879, the leaves of many of the oaks on the 
department grounds were seen to be badly spotted by the mines of this 
interesting little insect. Although each mine bv itself caused but an 
insignificant blotch, yet these insects Trere present in such enormous 
numbers as to promise serious injury to some of the trees. It is safe to 
say that with a few trees every leaf contained, on an average, four or 
five miners, and with many leaves the entire parenchyma on the upper 
side of the skeleton was entirely eaten out, leaving the upper epidermis 
as dry as parchment. The vitality of the tree had made efforts to re- 
pair tiie injury, but the constant drain upon the tree, supporting these 
hundreds of thousands of living beings, sadly weakened it before the 
end of the season. 

Of American oaks the following species were affected: Qtiercus lyrata^ 
Q, primiSj Q, ruhra^ Q. tmctoria, Q, rohmta^ Q. panonica^ Q, macrocarpa. 

Of foreign oaks growing upon the grounds the following had been 
attacked: Quercm eerris^ of Southern Europe; Q. rohur^ of Great Brit- 
ain; Q. pyrenaicay from the Pyrenees; Q, aegilopsj from the Levant; 
Q, sideroxyloTij of Mexico ; Q. daimio, of Japan ; Q, sp, from Japan. 

The character of the mine varied more or less with the variations in 
size, pubescence, and thickness of the epidermis of the leaf. A leaf of 
Q. lyrata^ for instance, when extensively mined, presents an entirely 
different appearance from a leaf of Q.prinns, Chambers states in gen- 
eral that the mine of L, hamadryadella is a '^whitish blotch on the up- 
per side of the leaf," Upon different species of oak, however, the color 
of the blister-like blotch caused by the mine varies from whitish through 
yellow to dai k brown. 

The upper epidermis of the leaf being removed and the bottom of the 
mine exposed to view, it is seen in every case to be curiously spotted with 
the excrement of the larva, as is well shown in the plate. The leaf 
therein represented is no worse affected than the average one upon 
many trees. Upon the under side of the leaves the evidence of the 
extensive mining upon the upper surface is usually very slight, and the 
most careful examination reveals only a slight discoloration. 

Upon examining the edge of the mine with the microscope, usually 
one or more extremely minute eggs will be found, either empty or un- 
hatched. These eggs average .112™°* in diameter (.001 inch), and are 
almost spherical in shape. They are tinged with brown before hatch- 
ing, but after hatching are transparent. Ko markings are discernible. 

The young larvae present a most curious appearance, as shown in 
fi gure & of the plate. They are nearly flat, with the first thoracic segment 
much larger than any of the others, the hind body tapering gradually to 
the end. The head is small also in comparison with the size of the first 
segment. As the larvae increase in size they still retain their flat form 
and as they approach full growth and have but one more molt to undergo 
they i)resent the appearance of figure e. Upon the back of each seg- 
ment is a ahiny brpf^nish homy plate, and the head and last segment are 
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dark. Although active while in the mine, aaly the faintest rudiments 
of legs are discernible. The mouth parts are very curiously modified. 
Mandibles and maxillae are the only parts to be seen, and they appear 
as figured at d. The mandibles seem admirably adapted for separating 
the leaf layers. Though apparently both mandibles are continuous, yet 
in reality they are simply connected by a membrane which allows play, 
and through an opening in which, on the ventral side, the food enters 
the alimentary canal. Two pairs of rudimentary almost colorless eyes 
can be seen Under a moderate magnifying power, occupying the relative 
position indicated in figure d. The hind pair usually consists of four, 
five, or six large and apparently structureless cells, resembling fat cells. 
Each one of the front pair consists of from two to four similar cells 
though smaller. From the lateral edge of each segment projects a 
rather long bristle, and just above the lateral edge there is a smaller 
one. The last segment bears six such bristles. Between the lateral 
edge of each segment and its dorsal plate are two short, stout tubercles 
placed close together, and each surmounted by a short bristle. The 
spiracles are extremely minute, but with a high microscopic power 
can be seen near the latero-anterior border of each of the abdominal 
segments except the last, each with its minute tracheal branch running 
to it. The meta and mesothoracic segments have none, but that on the 
prothoracic is larger than any of the others and situated on the hind 
border of the segment. 

When once removed from their mines these flat larvae have not the 
power to re-enter the leaf and commence new mines. This is due in 
great part to the peculiar structure of the mouth-parts, which are in no 
way fitted for piercing a tough epidermis. Then, too, as Mr. Chambers 
has suggested, the head projects straight forward and can be elevated 
or depressed but very slightly, which also is the case with tt^ modified 
jaws. ^ 

To one acquainted with the general features of the larvae of the dif- 
ferent orders of insects, these flat larvae bear a much closer general re- 
semblance to coleopterous larvae than to lepidopterous. The number of 
molts which they have undergone up to this time is diflacult to ascer- 
tain. Usually five cast-off skins can be readily found in a completed 
mine, which, together with the skin which is cast within the cocoon (of 
which we shall speak further on) and one or two small ones which have 
become so decomposed and mixed with the excrement as to have be- 
come indistinguishable, would indicate seven or eight molts. Mr. 
Chambers's studies have led him to the conclusion that there are always 
eight molts in LithocoUetis. He based this conclusion on the fact that 
eight distinct sizes are discernible in the larvae of each species. He has 
also noticed the following definite relation between successive molts: 
"At each molt except the seventh, the length of the larva in its first 
stage is added to that of the molting larva;" or, in other words, at 
each molt the larva increases in length by just the length of the first 
stage. I have been unable to verify this relation with the species under 
consideration. 

When these flat larvae have attained full size they usually measure 
from four to five millimeters in length ; and their blotch mine covers a 
space equal to from one-half to three-quarters of an inch square. At 
its seventh molt, instead of coming out again a larger flat coleopter- 
iform larva, its entire appearance changes. It is longer than before, 
and, instead of being flat, is cylindrical. Its mouth parts have assumed 
a more normal lepidopterous form, and its eyes have become covered by 
dark pigmentary layer. The regular fourteen feet in the normal posi- 
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tion have appeared, the last pair or anal prop-legs alone varying from 
the usual form in being united across the middle hne. The spiracles 
have become mounted on quite prominent tuDercles, but their position 
is the same as in the flat form. The round larvae vary much in their 
markings. Some individuals have the brown, horny dorsal plates which 
were found upon the flat larvae ; others have not a trace of them, while 
bthers still form various intermediate stages. The last four pairs of 
legs have the appearance of common prop-legs, but the first three pairs 
do not at all resemble the ordinary thoracic legs of caterpillars. In- 
stead of being horay, articulated, and apparently ending in a point, 
they are mere fleshy tubercles, each with a depression in its center, and 
looking much like pro-legs. 

The reasons for these remarkable changes are soon evident, for these 
round larvae are to spin the cocoon. With the mouth parts the now 
almost useless mandibles have become much smaller, and from being 
the most important have become the least important of the mouth parts. 
The parts appearing most prominently in the round form are the labium, 
bearing the spinnerets, the labial palpi, the raaxillae and maxillary palpi, 
all of which help in the formation of the cocoon. The development of 
the feet is also necessary, as they enable the larva to turn itself- readily 
in the narrow compass of the cocoon during the spinning. 

The cocoon itself is simply a delicate, semi-transparent, circular sheet 
of white silk, stretched over a part of the bottom of the mine. It is 
usually from 5 to 7"" (.2 to .28 inch) across, and is composed of delicate 
fibers running in every conceivable direction. The leaf at the bottom 
of the cocoon has a number of silken threads spun across it. The object 
of these threads is probably, as Mr. Chambers suggests,* to make the 
space intended for the cocoon more roomy by causing a bulge on the 
under si^e of the leaf from the contracting of these fibers. 

Up to this point the life of the larva occupies from eighteen to twenty- 
five days, and it attains an average length of about 5.4™" {\ inch). 

The length of time elapsing between the completion of the cocoon and 
the change to pupa I have not definitely ascertained ; but that it is 
very short is shown by the fact that two larvae left engaged in spinning 
at 4 o'clock in the afternoon had completed the transformation at nine 
the next morning. 

The last larval skin is extremely delicate and elastic. Fpon being 
shed within the cocoon it shrinks away so as to be almost imperceptible. 
Upon comparing it with the last skin shed without the cocoon it is seen 
to be only about one-tenth its size, or rather to occupy only about one- 
tenth its space. The utility of this is obvious when we think of the con- 
tracted space of the cocoon. The extreme delicacy of this last skin 
enables one to see plainly the formation of the chrysalis within with a 
moderate microscopic power and a strong transmitted light. 

The chrysalis is light brown in color and about 4.2™" (.16 inch) in 
length. The most remarkable point about it is the toothed crest upon 
its forehead, which enables it doubtless to pierce or saw through the 
cocoon. Fig. n shows a side view, and o a front view of this crust, 
showing the sharp teeth. The posterior end of the body is squarely cut 
off, and is furnished with three minute forward-curved, finger-like hooks, 
which undoubtedly serve to hold the chrysalis in position by hooking 
into the silk of the cocoon during the exit of the moth, but not to any 
extent before, as the chrysaUs readily falls out when the cocoon is cut 
open. As the chrysalis advances in development the colors of the con- 

•Paycli©, voL ii, pdge 150, "On Larvae of Tineina, especially of Lithocolletis," by 
V. T. Chamben. 
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tained moth begin to be plainly yisible, and it seems to be completely 
differentiated a day or two before it makes its exit. 

Eight days after the first pupae were found the moths began to make 
their appearance. Each pupa first sawed through the cocoon near its 
I juncture with the leaf and worked its way through the gap, by means 
of the minute backward-directed spines upon its back, until it reached 
the upper cuticle of the leaf. Through this cuticle it sawed in the same 
way that it did through the cocoon. The hole was in each case just 
large enough to permit the chrysalis to work its way out, holding it 
firmly when partly emerged. When half way out it stopped, and pres- 
ently the skin split across the back of the neck and down in front along 
the antennal sheaths, and allowed the moth to emerge. 

The moth is a delicate little creature, with a body about 3""" (.12 inch) 
long, and with a stretch of wing of about 7™" (.28 inch). The front 
wings are white, with three bro£^ irregular bronze bands across each 
one, each band being bordered with black on its inner side. The hind 
wings are silvery. 

I From the time when these insects were first observed until the end of 
the season the moths were constantly issuing, there being almost no 
regularity in the generations, so that from this season's observations it 
would not be easy to state definitely the number of broods. The cycle 
of the insect's life occupying, as it does, but a single month, more or 
less, in this latitude, with seasons varying in length and degree of 
warmth, the number of broods will vary by one or two. Five or six is 
probably a close approximation. 

Upon the approach of cold weather, all the larvae which have entered 
upon the last larval stage, the round form, undergo no further tiansfor- 
mations at that time, but remain in this stage through the winter. The 
larvae which have not yet reached this stage continue their develop- 
ment up to this point, unless frost and the fall of the leaves cut them 
off, and also hibernate as round larvae. This arrest of development, if 
it may be so termed, of the larva before its last molt, took place this 
year (and it is probably usually* the same) with the advanced larvae 
several weeks before cold weather set in, at just that point when the 
development of another generation would have been impossible, thus 
securing the hibernation of almost every individual. An examination 
of the leaves in December revealed the fact that dead partially grown 
larvae were very rare indeed in the mines. All through the winter the 
dead leaves on and under the oaks most infested during the summer 
were full of the round larvae. i^"ot a single pupa was found, though 
hundreds of mines were opened and examined. Such pupae as there 
may be upon the fall of the leaves (though they are probably very few, 
if indeed there are any at all, from the reasons just stated) either give 
forth the moths or are killed by the frost. The moths may possibly 
hibernate in small numbers, though we have no evidence of such hiber- 
nation.* 

Early in March the hibernating larvae revived after a few days ol 
warm weather and began spinning their cocoons. During the winter 

*Mr. Chambers says {ihid., p. 148): "Neither can I conceive any good reason why 
moths disclosed late in the fall might not winter, and indeed the moths of L. robiniella 
and L, aalicifoliella do; but I have never met with any others hibernating, and indeed 
I have not seen L. saUcifoUeUa later than November. There are, however, some facts 
about the hibernation of the species which need further explanation. Thus, I have 
known L. tubiferella Clem, and L. aesculisella Cham, to pass into their last larval state 
in the middle of August and to remain in that condition until late in the fall, when 
my last observations were made upon them, and in such ca^es there was abundant 
warmth and time foi another brood befoiii the faU of the leaves." 
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there had been no signs of , silk in their mines. The spinning of the 
cocoons in every instance studied occupied about two days, and the 
larvae transformed in a very few hours thereafter to pupae, in which 
stage they presumably, under ordinary conditions, remained until the 
putting f( rth of green leaves. In the breeding room, however, kept at 
an.average temperature of 68^ F., the moths began to issue on March 
20, 15 days after the transformation, nearly double the time in which 
the midsummer brood remained in this state. 

REMEDY. 

From a brief review of the natural history of the insect under con- 
sideration, it would seem that an efficient remedy would be readily found 
in raking up and burning the fallen leaves during winter, when they 
contain the hibernating round-form larvae. This would, indeed, in the 
majority of cases, prove all-sufficient. But, unfortunately, there are 
oaks the dead leaves of which cling persistently to the twigs through- 
out the whole winter ; so that upon the dei)artment grounds, for example, 
although all leaves are carefully collected late every fall, there still re- 
main enough on the trees to start a bounteous crop of leaf-miners the 
next season. The saving of leaves for manure is a doubtful economy 
when infested with leaf-miners Hke L. hamadryadella. If the collecting 
of the leaves be postponed until spring, the starting buds will have 
forced them olf without exception, and the miners can be completely 
destroyed. 

FITCH'S OAK-LEAF MIKBR. 
{Litliocolleiis Fiicliella Clem.) 
Order Lepidgptera family Tineidae. 

Forming a tentiform mine on the nnder snrfaces of the leaves of different oaks, a 
minute, nearly cylindrical, white larva. 

Upon the under sides of the oak leaves during the past summer were 
found many mines of this insect, described years ago by Dr. Fitch.* 
Although belonging to the same genus as the insect which we have just 
described, and although resembling it considerably in the adult form, in 
its early stages and in the character of its mine L. Fitchella presents 
marked differences. 

From the emi^ty shells which we find abundantly upon the under side 
of the leaf the egg seems to be very similar to that of L. Jiamudryadella. 
Its greatest diameter is .116™«, and in shape it is lentiform. From two 
to a dozen of these egg-shells will often be found on the under surface 
of a leaf upon which there is but a single mine, and when we take this 
fact in connection with the number of farvae that are parasitized we 
can see the small proportion which the insects arriving at maturity bear 
to the number of eggs originally laid by the female moth. 

The newly hatched larvae do not vary sufficiently from those full 
grown to merit special remark. The mine, unlike that of L. haniadry- 
adellaj is plainly evident from both sides of the leaf. It belongs to tliat 
group of mines called ientiform^ from the fact that the under cuticle 

* Fifth N. Y. Rept., sec. 3*27, nnder the name of Argyromiges gue7'cifoliHla. After- 
wards redescribed by Clemens (Proe. Acad. Nat. Sci. Phila., 1860, 207), Fitch's name 
being preoccupied. See Cliavnbeius index, to K. A, Tineina, Bull. U. S. Geol. Sarvej, 
vol. It, No. 5, p. 154. 
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\mng separated by the mining larva, shrinks as it dries, thrs thro wing- 
the opposite side of the leaf into a projecting fold. The mine is thns 
more roomy, and we should expect to find in it a larv^a which is not so 
flat as that of the white blotch oak leaf mine, and suQh is indeed the 
case. When the mine is made along the edge of a leaf, this contracting 
of the under skin causes the edge to turn over in such a way that, at a 
casual glance, it much resembles the work of a Tortricid or leaf-rolling 
larva. The color of the mine is a dirty yellow. While the larva is yet 
young it does no more than separate the under cuticle from the paren- 
chyma, so that for some time the mine is not noticeable from the upi^er 
side, except from the elevation caused in the manner just described. 
When, however, the mine has become of sufficient size to afford it a 
comfortable working place, the now half- grown larva attacks the paren- 
chyma, eating all but the upper epidermis and the stronger veins. This 
is done at first around the edges of the mine as laid out, but gradually 
the work advances inward to the center until all, or nearly all, is eaten, 
and the surface of the leaf above the mine i)resents a skeletonized ap- 
pearance. Frequently, however, the larva attains full growth before 
this is completely accomplished, and from this fact mines are often found 
which, when seen from above, appear simply as a skeletonized circular 
band, inclosing a normal green center of greater or less size. 

The full-grown larva is between 4™™ and 5''^™ in length (from .15 to .19 
inch). It does not belong to the so-called "flat" group of LithocoUetis 
larvae, but rather to the '^cylindrical" group, and, consequently, does 
not present such abnormalities of structure as we have seen in the larva 
of L. hamadryadella. The mouth parts are normal, the thoracic legs are 
large and well developed, each being armed wif li a terminal claw, the 
prolegs are present in normal number and JiOrmal position, though 
rather small, and the whole appearance of tlie larva is such that at a 
glance it would be called lepidopterous. Tlie general color is nearly 
white, the mouth parts being tipped with brown, and there is no ap- 
pearance of the darker horny shields which gives the fiat larvae so 
characteristic an appearance. The anterior (thoracic) segments of the 
body are larger than the others, and the head is retractile within the 
first. The abdominal joints are of nearly uniform size. Over the sur- 
face of the body are scattered a few long white hairs. The excrement 
of L, Fitehella, for some unexplained reason, seems to differ in character 
from that of L. Iiamadryadella, In the case of the latter, as we have 
already stated, the whole floor of the mine is spotted with the frass, 
which seems to have been smeared on when very moist, and, drying, 
has become hard and black. In old mines in which more than one 
larva has been at work the floor is covered with what looks like a thin 
sheet of cracked black enamel. With L, Fitchella, however, the excre- 
ment consists of minute, dry, hard pellets, which are collected together 
in some one part of the mine, leaving the floor j)erfectly clean. The 
cast-off' skins of the larva are also to lie found in this ball of pellets. 

When the larva prepares for pupation it spins no regular cockion, as 
does L. hamadryadella^ but simply v/eaves a network of fibers back and 
forth from one side to the other of the mine. Then stationing itself in 
the midst of this mesh of silken fibers, supported on all sides without 
touching the walls of the mine, it casts its last larval skin ; the quantity 
of silk thus spun varies greatly with different individuals, some spin- 
ning enough to form an irregular and delicate oval cocoon, others hav- 
ing almost no silk in their mines. The color of the .silk va i ies from white 
to light brown. 

The pupa is of a very light brownish-yellow color at first, but just 
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before giving out the moth it becomes darker on the head, back, and 
wing cases. In many important features it resembles the pupa of 
i. hamadryadeilaj but differs in others. It is longer and more slender, 
as was to be expected from the differing shapes of the larvae. The other 
differences are just such as the differences in liabits would lead us to 
expect. The pupa of hamadryadella ha s to cut its way through a 
comparatively tough silken cocoon, as well as the upper epidermis of 
the leaf, and hence we find that its forehead is armed with a prominent 
beak fiimished with a cutting and rasping edge, with marked serrations, 
with which it easily works its way out. With FitcJtella there is no cocoon, 
but the lower epidermis of the leaf has to be cut ; hence we find that the 
beak is stilJ present, but in a more rudimentary form than in the former 
case, no serrations whatever being observable. The conditions in which 
the latter is found, however, require a development of organs which the 
former either does not possess or which are only rudimentarily present. 
These are appendages to hold it in position in the midst of the network of 
silken threads. The pupa of L, hamadryadella has upon its last seg- 
ment four very minute, outward-curved hooks, which serve to hold it in 
position after it has worked its way half out of the mine, and while the 
moth is emerging. In L. Fitcliella these hooks are greatly lengthened, 
and undoubtedly are of great use. In addition to these hooks, at the 
juncture of the penultimate and antepenultimate segments of the body 
there is upon each side a strong elevated ridge slightly directed back- 
wards, which answers the same purpose, but the peculiar shape of which 
argues its development for some other purpose difficult to sumdse* 
Just below the beak on the ventral side of the body are six delicate, down- 
ward-directed hooks, and from the whole back and sides of the body pro- 
ject a number of long, slender hairs, each having as its base a small 
but distinct tubercle. These all seem to be provisions for the same end. 

The chrysalis at maturity takes almost precisely the same preliminary 
steps to giving out the moth as did that of the last insect studied. It 
works its way to the nearest wall of the mine, and, cutting through the 
thin leaf skin, wriggles out until half of its body is in the open air. In 
this position it is firmly held, the anal hooks being entangled in the 
loose silk within the mine, and the moth makes its exit through a longi- 
tudinal dorsal split in the thoracic skin. 

The moth is very small, measuring only about 7°^™ (.27 inch) in ex- 
panse of wings. Its general colors are white and bronze. These moths 
may be often seen walking leisurely about on the oak leaves through the 
summer, their wings folded close to their body, and their long delicate 
antennae in constant vibration. While in this position a white crescent- 
shaped mark appears across the back, giving them a characteristic and 
unmistakable look 5 when the wings are spread, however, this crescent 
resolves itself into two wedge-shaped marks, one on the lower border ol 
each fore wing. 

The time required for the development of the larva and the number 
of broods in a season approximate closely to the corresponding points in 
the history of L. hamadryadella. Dr. Fitch seems to have observed but 
one brood in New York, as he says : 

It is the latter part of Bnmmer when these hlister spots hegin to appear on the oak 
leaves. They occur on the topmost leaves of the tallest trees, as weU as those that are 
lower and near the ground. After the leaves have fallen in autumn a portion of these 
blisters will be found empty, while others have pupae or sometimes larvae in them, 
showing that the moths come out from them in autumn, and also in the spring. 

It seems to us that a safer conclusion would have been that the empty 
mines did not necessarily indicate that some of the moths issued in late 
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fall, but rather that they were the mines of an earlier brood. Hundreds 
of mines have been opfened during the months of January and February, 
and the insect has never been found in any other than the pupa state, 
and no hibernating moths have been seen. 

Inasmuch, then, as the insect hibernates in the pupa state within the 
mines in the dead leaves, the remedy is obviously the same as that 
proposed for the ravages of L. hamadryadella. 

We here introduce detailed descriptions of the larva and pupa, as 
those of Dr. Fitch were very incomplete, and quote Clemens's descrip- 
tion of the adult, so that it will be possible for our readers to recognize 
the insect in any of its stages. 

LiTHOCOLLETIS FiTCHELLA Clem. * 

Xartja.— Length, when full-grown, 4'""'; width of first thoracic segment .81"""; 
Buhcylindrical, flattened somewhat dorso-ventrally ; head triangular, retractile; Ist 
thoracic segment largest, others subequal, but tapering slightly to the end of the body. 
When young the thoracic segments are much larger than abdominal segments. Color 
creamy white, alimentary caual being dimly seen as a dark shade through the semi- 
transparent integument ; tips of mandibles and thoracic tarsi brownish. Thoracic lege 
Btrong and well developed ; 8 prop-legs, anal pair well developed, the first three pairs 
not weU developed. No indication of a homy prothoracic or anal plate. Whole upper 
surface and sides of the body with sparse long white hairs. 

' Pupa, — Average length 4.6'""; average breadth at stoutest part of l>ody 1.09""". 
General color pale yellow, with brownish tinge to wing covers and dorsum of thorax; 
wing covers reaching to the penultimate abdominal segment ; clypeus prolonged into 
& strong but short forward-curved beak with smooth edges ; face with four short, 
slender, ezcnrved tentacles; anal segment with four excurved hooks at tip. Eighth 
adbominal segment with two semi-circular, incurved, longitudinal, homy ridges, ap- 
ptoaching each other ventraUy, and visible dorsally only as lateral prolongations of 
the posterior border of the segment. From various parts of the abdomen issue long 
white hairs, each hair arising from a definite tubercle. 

Imago, — *^Head, face, and thorax sUvery white. Labial palpi tipped with pale 
ochreous. Antennae pale saifron ; basal joint silvery white. Fore wings pale reddish 
safiron, with a slight brassy hue. Along the costa are five ailverp-ichite costal etreakSf 
aU black-margined internally except the first, which is very oblique and continued 
along the costa to the base of the wing. All the costal streaks are short except the 
first. On the inner margin are two conspicuous silvery dorsal stredkSj dark-margined in- 
ternally, the first very large and placed near the middle of the inner margin, the sec- 
ond opposite the third costal streak. At the tip is a small round black spot, placed 
above the middle of the wing ; cilia silvery gray, tinted with saffron. Hind wings 
grayish fuscous; ciUa paler." 

EETmiA? COMSTO0KIAi;rA Femald. 

Order Lepidoptbba ; family Tortricidae. 

Boring into the twigs and smaU branches of the pitch-pine {Pinus rigida)^ causing an 
exudation of resin ; yellow-brown larvae, about 10™™ (.39 inch) long, transforming 
within the burrow and giving forth small brown and gray moths. (Plate V, fig. 1.) 

An examination of the pitch-pines in the vicinity of Ithaca, N. T., in 
the early part of the past summer, revealed the fact that they were in- 
fested to a considerable extent by a heretofore undescribed pest. Upon 
the smallest twigs and limbs and upon the terminal shoots of the trees 
"were observed exuding at intervals masses of pitch, mixed with the ex- 
cremental pellets of some larva. In most cases there were two distinct 
layers of the resin to be seen, the lower dry, hard, whitish, weather- 
beaten, having evidently been exposed during the winter, while the 
upper mass was fresh, softer, and of a hoary, bluish color on the sur- 
face, yellowish beneath, hiiving the appearance of a comparatively re- 
cent exudation. These resinous lumps, when occurring upon twigs or 
limbS| were, in the gresit majority of cases^ upon the upper side, and 



284 REPORT OP THE COMMISSIONER OP AORICULTURE. 



were geldom found upon -a larger limb than the one represented in the 
I)late. 

A longitudinal section through one of these lumps showed a channel 
of greater or less size leading directly to the heart of the twig, and ex- 
tending along toward its b^-se for a distance of from 25"^^' to 5(P™ (1 to 
2 inches). In this burrow was found a rather stout, yellowish-brown 
larva, apparently nearly full grown, and measuring about 10™™ (.39 
inch) in length. In other burrows the short, stout, brown pupae were 
found. They were quite active, and retreated to the bottom of the mine 
when the resin was cut into. A ring of strong spines surrounded the 
posterior border of each segment, and enabled them to move about in 
the mine with considerable rapidity. From other lumps the empty pupa 
skin was protruding for half its length, thfe pupa having worked itself 
to that position before giving forth the moth. 

Some of the burrows examined extended in both directions from the 
point of entrance. Occasionally also^ the twig at the point where the 
ream exuded was completely girdled, and in other cases eaten out to 
such an extent that a very slight force would suffice to break it off. The 
larvae were in some cases found with their heads at the mouth of the 
burrow, but in the majority of instances the opposite was the case. 

The moth which issues from the burrows is quite small and soberly 
colored. In the figure it is represented natural size; the darker shades 
are dark rust-color, and the lighter light gray. It belongs to the family 
Tortricidae, the larvae of which are usually leaf-rollers. 

From what we have been able to learn, we conclude that there are 
two broods of this insect in a year, and that the second brood hiber- 
nates in the larva state. May 25 burrows were found from which the 
moths had already issued. Jn the breeding cages at Washington the 
moths issued until June 20, when the last one made its exit. August 
23, larvae were received which were nearly full grown, and were pre- 
sumably of the second brood. In the following January nearly all the 
larvae found were only about half grown ; none were more than two- 
thirds grown. 

At the approach of winter the larvae prepare their burrows for 
hibernation by lining them with delicate layers of white silk, which 
often form tubes closed at the lower end. The larva remains through 
the winter with its head at the posterior end of the mine. Before the 
change to the chrysalis state, however, this position is reversed and 
the head is towards the opening. 

Wherever a twig is i)ierced and bored by one of these larvae the 
leaves begin to turn yellowish and the twig often dies. In many cases, 
however, more than one of the larvae are to be found in a single twig, 
and this of course more certainly insures its death. It seems probable 
that the principal damage done is the disfiguring of the shape of the tree 
by the destruction of terminal shoots.* 

The moths bred from the burrows were submitted to Professor Fer- 
nakl, who decided that they represented a new specie, sprobably belong- 
ing to the genus Eetinia. This species he described in the Canadian 
Entomologist, vol. xi, p. 157. We quote Professor Femald's description 

* Tlie regin exuding from the bnrrbws of the Eetima is sometimes inhabited by dip- 
terous larvae which correspond quite perfectly with Osten Sacken's rather incomplete 
description of Cecidomyia pini-inopis, a species which he described from larvae found 
in resinous cocoons on the leaves of I'imts inops in the vicinity of Washington, and 
the adult of which he was unable to rear. The occurrence of these lai'vaa iu'this 
exuding resin produced by Betinia would seem to argue that they are not normally 
in jurious, and that the eggs are only laid in pitch exuding from some prior injury. 
We have not yet bred the adult of ibis insect. 
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of the moth, and append descriptions of the larva and pupa so that the 
insect may be recognized in whatever stage it is tbund, 

Eetinia? Comstockiana Feniald. 

Head in front, basal joints of antennae, and ])alpi white j last joint of palpi and a 
few scales upon the outside of the middle joint dark gray. Eyes black, a ertex light 
sulphur-yellow to straw-yellow, antennae dark brown, annulated with whitish. 
Thorax above white, with a few scattered gray scales ; beneath silvery white. Ab- 
domen above light brown, with a sjlvery luster ; lighter at tha end of each segment ; 
beneath lighter ; last segment in the females darker brown above and beneath, and 
without the silvery luster. Anal tuft in the males light straw-color. Fore and middle 
legs light brown, femora and tibiae of hind legs white, tarsi of all the legs brown, 
ringed with white. Fore wings ferruginous brown, the extreme costal edge from base 
to near the apex dark brown. A number of small white spots rest upon the costa, 
four hairs beyond the middle, from all of which stripes comi)osed of white and leaden 
hued scales extend more or less irregularly across the wing at nearly right angles with 
the costa, and having something of a wavy appearance in some specimens^ with some 
indication of a basal patch, a central and subterminal band composed of the leaden 
and white scales. Fringes light brown above and beneath ; fore wings light brown 
beneath, ferruginous apically, with the white spots of the costa well indicated. Hiud 
wings above and beneath grayish brown, with a tinge of ferruginous in spme speci- 
mens, and with darker irrorations on the costa and out \" ardly ; fringe* long %i the 
anal angle, somewhat lighter and with a darker line near the base. 

Expanse.— Female, 18-20'°"; male, 18-20™". 

fiaftitot— Ithaea, N. Y. 

Described from two males and three females. 

I have provisionally referred this species to the genus lietinia, for although it agrees 
with the definition of the genus as given by Heinemann in other respects, the vena- 
tion of the fore wing differs in the origin of veins four and five, which are not from 
the same point, but a little remote from each other ; the distance between veins five 
and six at their origin is about twice the distance between veins four and five. 

The moth has also been taken by Mr. Otto Lugger at Baltimore, Md. 

Larva. — Length, when full-grown, 12'"°", cylindrical, tapering very slightly at the 
ends. General color yellowish ; head, thoracic plate, and piliferous spots brown and 
highly polished ; anal plate dusky and somewhat polished, under a high power cu /- 
ered with shallow pits. The piliferous warts are large and quite prominent, each 
bearing a stiff hair. Their arrangement is normal. The anal shield is furnished with 
two transverse rows of four hairs each, the posterior row, from a dorsal view, appear- 
ing to fringe the end of the body. The stigmata are light colored, surrounded by a 
dark-brown chitinous ring. Thoracic legs and bases of prolegs brownish. 

The young larvae differ in being darker colored. The head and thoracic shield are 
lighter j the piliferous spots are hardly discernible ; the stigmata are much larger in 
proportion to the size of the larva, and their dark circumference is very strongly 
marked. 

Pupa. — Length 7"". General color dark shining brown, darkest on dorsum of 
thorax and head; wing-sheaths broad, extending to third abdominal segment. The 
posterior border of each abdominal segment dorsally elevated to a spiny ridge, bear- 
ing many strong backward-directed spines. Anal segment somewhat truncate, with 
a number of slender hooked filaments. Eyes very black and prominent. Between 
the eyes two pairs of the hooked fi.laments, having their origins close together and 
spreading. 

Two species of Iclineunionid parasites have been bred from the larvae, 
both famished with long ovipositors to pierce the resinous mass. They 
belong to the genera EpMaltes and AgaiMs, Mr. E. T. Cresson has fa- 
vored me with the following description of the Ibriner. 

Ephialtes Comstockii Cresson (n. sp.). 

Female. — Black, shining ; thorax smooth, very feebly punotiired ; metathorax smooth, 
rounded, with two abbreviated, longitudinal, ieebly developed, elevated lines on disk, 
slightly divergent posteriorly; teguiae white; wings hyaline, subiridescent, nerv- 
ures and stigma fuscous, the latter with a pale spot at base, areolot as usual; legs, 
including coxae, bright fulvous, posterior tibiae and tarsi black ; abdomen about 
twice the length of the thorax, distinctly punctured, sides of the second and follow- 
ing segments tuberculated ; first segment a little longer than broad, broadly exca- 
vated at base and slightly grooved on disk above ; second segment longer than broad, 
widened posteriorly; third and fourth segments quadrate, remainder traiiav«ri#; 
ovipositor as long as the body. Length «f body .35 inch. 

£ra&.—Itliaca, Y. Parasitic npon Reiinia Comtockiana Femald. 
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THE FEFSTEATmG EETmA. 
{Retinia frustrana Scudder MSS.) 
Order Lepidoptera 5 family Tortricidab. 

Infesting tlie new growth of Pinm imps and P. rigida (and perhaps of other species), 
spinning a delicate web aronnd the terminal bud, and mining both the twig and the 
bases of the leaves ; one or several small yellowish larvae, which transform within 
grayish cocoons, either in their burro vs or fastened to tne twigs, and become small 
copper-colored moths, with wing expanse of IS*""* (.47 inch). (Plate V, fig. 2.) 

About the middle of May, 1879, the scrub-pines {Finns imps) in Vir- 
ginia, near Washington, were found to be greatly injured by small lepi- 
dopterous larvae. On many trees there was scarcely a new shoot to be 
found which was not infested at its tip by from one to four yellowish 
black-headed caterpillars. They were so completely concealed while at 
work that their presence would scarcely be noticed, and the effect of 
their work was hardly visible until the twig was almost complet^ely de- 
stroyed. Upon close examinatioij a delicate web was seen inclosing the 
base of the bud and the surrounding new leaflets, resembling much the 
nest of a small spider. When this web was removed, one or several little 
yellow caterpillars were seen either retreating into a mine in the bud 
or into the bases of the leaves, which were also mined, or, not infre- 
quently, they dropped from the twig, suspending themselves by a silken 
thread. The bud was often so hollowed that it dropped to pieces almost 
at a touch. « 

At the time when they were first noticed larvae of almost all sizes 
were to be found. Some were apparently almost full-grown, while others 
hadevidently not been long hatched. The nearly fall-grown specimens 
measured 8"" (.31 inch) in length. The first pupae were obtained 
early in June. Most of the larvae transformed within the burrows which 
they had made, first spinning more or less of a silken envelope about 
themselves. Others, however, issued from their mines, and spun rather 
tough grayish cocoons between the leaves. The pupae were short, stout, 
and brown in color, with each segment furnished dorsaUy with two ser- 
rated lines, one consisting of large and the other of fine teeth. 

The first moths issued June 13, the pupae having previously worked 
their way, by means of the spines just mentioned, into such positions 
that they could give forth the moths without injury to the latter, and a 
few weeks later almost every shoot had one or more of the empty pupa 
skins protruding from it. Specimens of the moths were sent to Professor 
Femald, who determined them as identical with Mr. Scudder's manuscript 
species Retinia frustrana. In August Mr. Scudder gave a short account 
of this insect before the entomological section of the American Associa- 
tion for the Advancement of Science, at Saratoga. He had found it in 
such numbers upon the island of Nantucket in the young trees of Finns 
rigida^ planted there some years ago to repair the damage done by burn- 
ing during the war of 1812^ as to seriously threaten the success of the 
experiment. Mr. Scudder intends publishing an account of the work- 
ings of the insect in that locality very shortly. 

In the latter part of July specimens of the twigs of Finns rigida were 
received from Mr. S. H. Gage, of Ithaca, which had evidently been in- 
fested by the same insect, although no living inhabitants were to be found. 
In September other specimens were received from the same gentleman, 
and this time two pupae and one larva were found. According to Mr. 
Gage, the insect is not very common in that locality 
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In the latter part of August, individuals of the second brood were 
very abundant in the scruib-pine in the vicinity of Washington. As 
before, they were found in almost every stage of growth, and the differ- 
ence was even more marked. In one instance five larvae of greatly dif- 
fering sizes were found in one shoot. The smaller ones were boring 
into the bases of the leaves, and the larger ones into the twig proper. 
The largest of the five had made quite a long channel from the tip of the 
bud down into the heart of the twig. Pupae were also found at this 
time, which did not give forth the moth until late in the winter. 

The usual mode of hibernation is in the pupa state. A thorough search 
in January in the field showed only pupae. The pupae collected in Au- 
gust and September did not begin to give forth the moths in the breed- 
ing cages before early J^anuary, though this was continued at intervals 
through January, February, and March, and was greatly hastened with- 
out doubt by the heat of the room. On February 15, however, a few 
twigs were collected, from one of which, on February 28, a full-grown 
larva had emerged and was found crawling about the cage. This would 
seem to indicate occasional larval hibernation. 

As to remedies, the only one which I can suggest at present is that 
involving the somewhat arduous task of picking oif the infested twigs in 
early winter and burning them. Whether the salvation of the trees will 
be worth this labor in greatly infested regions will depend entirely upon 
their value to those interested. 

As Mr. Scudder has prepared descriptions of aU stages, we will not 
trespass upon his ground by appending further descriptions than we 
have already given. Our figure will assist in the recognition of the 
species. 

THE PITOH PmB EETINIA. 

{Betinia rigidana Fernald [new species].) 
, Order Lepidoptera ; family ToRTRicroAE. 

Lihabitiiig terminal shoots of Pinus rigidaj and of similar habits to the Frustrating 
Retinia, a gray, brown, or blackish larva 8""" (i inch) in length, wliich in its per- 
fect form becomes a small moth with dingy white wings, marked with dark red and 
silvery gray. 

In the summer and faU of 1879, Mr. S. H. Gage, of Ithaca, N. Y., sent to 
the department specimens of the pitch-pine containing Tortricid larvae 
and pupae, which in their work resemble Betinia frustrana^ but differ 
from that insect in coloration and in being slightly larger. These de- 
veloped into a moth intermediate in characters between B. frustrana and 
B. Comstocldanaj and which has been described by Prof. G. H. Fernald 
as follows : 

Retlnia rigldana Fernald (n. sp.). 

Head sordid white, with a yellowish tinge ; front and palpi inclining more to ashy ; 
antennae brown, annulated with white ; thorax above very light gray, washed with 
dull ochreons, deepening to a coppery tint on the front ol the patagiae. 

Thorax beneath, abdomen and hind wings above and beneath, and fore wings be- 
neath Ught gray, with a silky Inster ; fringes of the hind wings lighter, with a Jiiio 
near the base concolorons with the wings. 

Fore winga above sordid white, with a basal patch occnpyLiig the basal fourth of 
the wing, composed of abont four irregular cross-streaks of dark red, alternating with 
flimilar streaks of silvery gray, the outer red streak sending out a tooth on the fold. 
The light space foUowing the basal patch has several small gray costal spots, from 
Wliich light ocherons streaks extend across the wing. A dark-red band extends across 
the wing beyond the middle, divided on the costa by a geminate wlii te spot. Below 
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the ceH the bMftl hftlf of the red band ia replaced by stripee of li^ht ocher-jellow and 

silver- white ; the remaining portion of the red band below the cell is curved outwardly, 
making this part convex on the outside and concave on the side towards the base. 

The apical portion of the wing is dark red, changing to bright ocher-yellow inwardly, 
and towards the anal angle divided by a subterminal geminate broken line of silvery 
scales, extending from the costa to the anal angle. 

Fringe reddish-purple. The costa from the basal patch to the terminal band it 
marked with geminate white spots, alternating with gray. 

Posterior femora and tibiae very light siiky gray ; fore and middle femora and tibiae 
gray, with coppery reflections, the tibiae biiuded with white. All the tarsi gray^ with 
whitish tips. 

Habitat. — Ithaca, N. Y. 

Described from two females, one in the oollection of. the Department of Agriculture, 
the other in my collection. 

C. H. FERNALD. 

m. 

One Ichnenmonid parasite belonging to the genus Cremastus has been 
bred by us from this species. It was referred to Mr. E. T. Cresson, who 
characterizes it as follows : 

Crsmastus rxtinias Cresson (n. sp.). 

Male, — Head brown ; face, orbits, clypens, mandibles, and palpi yellow ; middle ol 
face clouded with fulvous ; antennae long and slender, black, scape beneath dull ful- 
vous ; thorax dull yellowish-brown ; lobes of mesothorax darker medially | prothorax 
yellow ; scutellum dull yellowish ; metathorax black, the flanks shading into brown, 
the elevated lines well developed ; tegulae yellow ; wings hyaline, iridiscent ; stigma 
large, and with the nervures fuscous ; legs yellowish, varied with brown, especially 
the posterior pair, the tips of whose tibiae are blackish ; abdomen, with the two basal 
segments, black above, yellow beneath, the remaining segments reddish, with a black 
spot at base above. Length .25 inch. 

Hah, — Ithaca, N. Y. Parasitic upon Retinia rigidana F6mald, a Tortricid. 

THE PIKE LEAF IVIINBE. 
{OelecMa pinifoliella Chambers [new species].) 
Order Lepidoptera 5 family Tinbidab. 

Mining the leaves of diflerent species of pine, a minute, brown, narrow, cylmdrioal 

larva. (Plate V, fig. 6.) 

For several years tUe leaves of the common pitch pine (Finm-rigida) 
in the vicinity of Ithaca, E^. Y., have been seen to be extensively mined 
by the larvae of a Tineid, the life history of which we have first studied 
the present season. The end of the leaf, and in many cases the entire 
leaf above its base, becomes dead aind brown, and when opened it is 
found to be entirely eaten out, and to contain, in the proper season, the 
larva or pupa of the above-mentioned insect. 

What are in all probability the eggs of this insect have been found 
deposited singly near the base of the leaves. They are nearly round, 
flattened on the side of attachment, and slightly so on the opposite side. 
Their average diameter is .li"^*" (.05 inch). The general color is red- 
dish brown, differing in intensity with the stage of development. The 
surface of each egg is marked with numerous delicate carinae, which 
meet at the center, somewhat resembling those of the cotton and boll 
worms figured in the article on cotton insects. We have not proof posi- 
tive that these are the eggs of this leaf miner, but their size, appearance, 
and place of deposit seems to indicate that they are. 

The work of the growing larvae is well shown in the plate, and also 
the larva itself, highly magnified. From a study of the mines the larva 
appears to burrow towards the end of the leaf first. Should it arrive 
at the end of the leaf (and it almost invariably does) before attaining 
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full growth, it reverses its position and mines towards the base. The 
hole of entrance and of future exit is apparently in all cases enlarged 
and the excrement pushed through, as there is but little frass to be dis- 
covered in the mine, while it can always be found in a greater or less 
quantity at the opening or on the leaves below. Iso instance has been 
observed in which one larva has injured more than a single leaf of 
P. rigida^ but a specimen of this insect was found in Virginia upon the 
common scrub-pine (P. inops), the leaves of which are shorter and more 
slender than those of the pitch-pine, and, from observations made upon 
it, it would seem that one leaf, if small, does not afford all of the food 
needed by a larva. 

When found on the Iflt of January this specimen was hibernating, 
the mouth of its burrow being covered with a thin silken curtain. Six 
days after/ being transferred to a warm room, it was found that this 
curtain had been broken and the insect had leit its mine. It was soon 
found on another leaf, and the same day formed a new burrow, where it 
continued to eat until January 23, at which time it had completely ex- 
cavated the leaf. After this date all operations appear to have been 
suspended, and there were no signs of life in the burrow until March 3, 
when a Proctotrupid parasite issued. 

Leaves of P. rigida are frequently observed to be completely mined 
out, and nearly full-grown larvae are occasionally found crawling about 
over the leaves and twigs ; so it seems probable that with this species of 
pine also two leaves may sometimes be successively mined by the same 
larva. 

The full-grown larva is nearly 6""" in length (.19 inch). Its color is 
light-brown, with the head and prothoracic shield and the anal plate 
black. The body is clothed with a few delicate hairs. The form of the 
larva is shown in the plate. Upon reaching full growth the larva" spins 

a slight covering to the mouth of the mine and retreats a short distance 
above it (from 10""" to 15'"'"), There, after spinning a few supporting 
lines of silk, it transforms to a long and slender chrysahs, light-brown 
at first but afterwards nearly black. When removed fi'om the mine the 
pupa is very active, jerking the short end of the abdomen (which extends 
l3elow the wing cases) from side to side with rapidity. The duration of 
the pupa state is from ten to fourteen days. The moth makes its 
exit from the pupa shell without disturbing the position of the latter, 
leaving it attached by its threads some distance up the mine, and works 
its own way to the entrance. 

There are certainly two broods of this insect each year, probably three, 
and possibly more in exceptional seasons. Of the general hibernating 
habits of the genus Stainton says : " Of a few species the young larvae 
live through the winter, but I believe the greater number pass the win- 
ter in the egg and pupa state," With the present species the nearly 
full-grown larvae have been found during the winter, but not in great 
numbers. What we consider to be the eggs of this species have also 
been found in apparently healthy condition in midwinter, and the in- 
sect, without much doubt, hibernates in both of these forms, and possi- 
bly in either of the others. The moths of the first brood issue during 
the entire month of June, the difTerence between the earlier and later 
ones probably depending upon the form in which they hibernate. 

As we have stated before, larvae almost identical iu appearance wilh 
those found on Finns rigida in Kew York have been discovered on the 
scrub-pines (P. inojps) around Washington. These larvae were bred to 
the perfect state and proved to be the same species. 

A leaf miner of precisely the same habits and of almost the same ax3- 
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pearance was found the past winter in the leaves of the southern pine 
(P: australis) at Macon, Ga., a point where, owing to a sudden fall 
of some 400 feet in altitude, the northern and southern floras meet in a 
remarkable manner. Progressing southward, a careful search was made 
for additional specimens of this leaf miner, but none were found except 
in this one locality. Assuming the identity of the two forms (they have 
since been bred and proved identical), it puzzled us for some time to dis- 
cover how the species could have reached P. australis j since the southern- 
most limit of P. inops is South Carolina, and P. rigida is essentially nor- 
thern. It was not until we discovered the same miner in leaves of the 
yellow pine ( P. mitis) that we were able to solve the problem. The yellow 
pine is not only found north, but also extends south until at Macon, Ga., 
we can see it mingling with the northernmost specimens of P, australis. 
The following characterization of the species has been written for this 
report by Mr. V. T. Chambers : 

Gelechia plnifoliella Chambers (n. sp.). 

Palpi simple : hind wings excised beneath the tip. Head white, flecked with scales of 
the general hue of the insect, which may be caUed a brownish yellow, though it is 
difficult to define its color in a word. Palpi white ; the second joint longer than the 
third, brownish yellow flecked with fuscous scales on the outer side ; third joint white 
with a brownish yellow annulus about its middle, and another near the tip ; antennae 
white, each joint crossed by a brownish band. Thorax and fore wings of the general 
hue above mentioned, flecked with fuscous scales. On the fore wings are three white 
fasciae, placed respectively at about the basal, middle, and apical fourths of the wing 
length ; the apex is densely dusted with fuscous on a white ground, and the dorsal 
margin is sparsely flecked with brown. The fasciae also are more or less margined with 
brown scales and the third one is sometimes interrupted in the middle ; and the fuscous 
soales which margin the first and second fasciae (especially along the second, near the 
fold) form minute tufts of raised scales. Cilia grayish, with interspersed black scales, 
which are tipped with white. Underside of the fore wings brownish. Hind wings 
pale grayish with white cilia j abdomen brown above, whitish toward the apex beneath. 
AL exp. I inch. 

Received from Professor Comstock, who informs me that the larva mines the leaves 
of a species of pine. 

Since the above description of G, pinifoliella was prepared, I have received a letter 
from Mr. Stainton, in which he says that it is unknown to me, though I imagine 
trom your account it must bear a superficial resemblance to Oecophora auguatella and 
Oe. luciuarella," I cannot lefer pinifoliella to Oecophoray however. — V. T. C. 

To this description of the adult by Mr. Chambers, we here append a 
description of the immature forms: 

Egg. — Seen from above appears globular with a diameter of .14"™; seen from the 
side, appears so compressed that its long diameter is nearly twice the length of the 
short. Color reddish brown. Surface marked with delicate, close, meridional carinae, 
meeting at the center above and below. 

Larva.— Length when full grown, 4.2™™; average width, .58™™. Subcylindrical; all 
segments except head and anal segment nearly equal in diameter, the exceptions 
smaller. Color yellowish brown ; head, prothoracic, and anal plates dark brown ; 
mouth parts yellowish ; prothoracic shield strong, completely divided longitudinally 
in the middle by a moderately wide suture. 

Pupa. — Length, 4 4™™ ; average width, .71™™. Head obtusely rounded ; wing sheaths 
extending to 6th abdominal segment ; antennal sheaths reaching nearly to end of wing 
sheaths, all compactly soldered. General form very nearly cylindrical ; sixth and sev- 
enth abdominal segments spreading at posterior borders; dorsal side of anal segment 
furnished with a cluster of from 10 to 15 delicate tentacular or hook- form filaments. 
Color: When first transformed, light yellow-brown, soon changing to very dark 
brown, almost black, on head, thorax, wing, and crural sheaths; abdomen of a lightei 
brown, growing still lighter towards the anus. 

TABASITES. 

A niinute chalcid of peculiar habits was bred in cwisiderable numbera 
from the specimens found on P. Hgida. From 8 to 12 of the larvae oi 
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j this parasite are usually found within the body of one of the leaf-min- 
ing larvae. The parasitic larvae are pale milk-white in color, with the 

j alimentary canal blackish ; they are long and slender in form. 

A very smaD tachina fly was also bred, both from the northern and 
southern specimens. 

ON PREDACEOUS LEPIDOPTEEOtJS IN^SEOTS. 

As nearly all of the insects which belong to the order Lepidoptera, 
which includes butterflies and moths, are in the caterpillar state purely 
vegetable feeders, the life history of any species which vary from this 
rule is of considerable scientific interest and when, as is the case with 
those about to be described, these insects destroy other insects which 
are noxious; they become of interest to the practical man as well as to 
the scientist. 

The insect popularly known as the cottony maple scale (Pulmnaria 
innumerabilis^ Rathvon) has become a serious pest in many localities. 
In its adult state it is an oval brownish scale about one-fourth of an 
inch in length. From beneath its body projects a mass of white cottony 
excretion, which covers the eggs and young lice and also renders the in- 
sect very conspicuous. It is found in large numbers on maple, box-elder, 
and* sycamore trees, and lately it has become common on grape-vines. 

This insect is not an easy one to contend against, and hence any nat- 
ural check to its increase is of high interest. During the past year I 
discovered a Lepidopterous enemy of this pest, which I described in a 
paper reap before the Saratoga meeting of the American Association 
for the Advancement of Science.* 1 will quote part of this paper: 

i THE COCCID-EATING DAKRUMA. 

(Ddkruma cocddivoraj Comstock.) 
Order Lepidoptera; family Pybalidas. 

While studying a colony of the cottony maple scale (Pulvinaria innumerabilis, Rath- 
von) which was found on a branch of Negundo aceroidea in Washington, I was sur- 
prised to find a Pyraiid larva living within the cottony mass excreted oy one of these 
insects. On farther examination it was Ibund that very many of the bark-lice afforded 
retreats for similar larvae. This, with the fact that the eggs deposited by such indi- 
viduals, or the young lice developed from them, had been destroyed, Indicated that the 
Pyraiid larvae were predaceous. One of these larvae was placed in a glass tube with 
a bark-louse, the eggs of which had not been destroyed. These eggs had just hatched 
and the cottony excretion was swarming with the young lice. The larva soon made 
its way under this mass, and after spinning a delicate silken tube about its body, began 
to devour the young lice greedily. The larva was placed in the tube at 3 p. m. ; at 9 
a. m. the following day it was found that fully one-third of the lice had been de- 
stroyed, showing that if these larvae occur in great numbers they must prove an effi- 
cient check to the spread of this pest of our shade-trees. It is an interesting fact 
bearing upon this point that as yet this bark-louse has not become common in Wash- 
ington. Careful search. revealed only a few sporadic individuals except upon a single 
box-elder tree ; and there the predaceous caterpillars were so numerous that it was 
with difficulty that any scales were found not infested by them. 

Although the caterpillar is well protected, living as it does within the mass of cot- 
tony excretion, it spins about its body a delicate silken tube. This tube reminds one 
of that spun by Galleria, but it is more delicate ; and when spun within the cottony 
mass, it is with difficulty distinguished from it. When a branch is thickly infested 
by Pulvinaria these tubes extend from one bark-louse to another. The caterpillars are 
v^ery active, moving freely about within these silken passages from beneath one scald 
to another. 

At the time my observations were made (June 24), many of the caterpillArs were full 
* This paper was published in the North American Entomologist, vol. i, pp. 25-1^. 
16 AQ 
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grown, and some of t hem transformed at once. The cocoon is made within the sHkea 
tnnne] and is quite delicate, the pnpa being plainly visiide within it. Individuals of 
this brood remained ten days in tho pnpa slate. The greater number of the moths 
bred by me this year issued .inly 17. Some, however, did not appear until August 13. 

These moths are not easily disturbed, but will sntl'er the twig upon which they are 
to be handk^d freely without moving; and often tl'.ey will not take to flight even when 
touched. They usually rest upon tlie two posiei ior pairs of legs and the tip of the 
folded wings, with the front pair of legsdvarwn closely to the body, and the whole 
body forming an angle of about 45° with tho object ai>on whicb they are at rest. In 
this position they will remain motionless for hours. 

Can it bo that the slowness with whicli the coccid can spread has influenced the 
habits of this speeic^s in the adult state? 

Several of the moths which issued July 17 were placed in a breeding-cage containing 
a twig infested with Palvinaria, July 12 several eggs were found. These eggs were 
deposited singly either on the bark, the coccid scales, or the cottony masses. In the 
latter case they could scarcely be detected by the naked eye on account of their re- 
semblance in color to the excretion. Six days after oviposition the eggs hatched. 

I was unable to trace the history of the second brood for want of eggs or young bark- 
lice with which to feed the larv^ae. It is probable, however, that the habits of this 
brood are similar to those of the first. I am strengthened in this belief from the fact 
that I found newly-hatched Pulvinaria the day before the second brood of the Fyralid 
emerged from the egg. 

The anomalous habits of this species are different from anything I have been able to' 
find published. I do not think that it is to be classed with the few doubtful Lepidop- 
terous parasites that have beenrecorded, or with the many inquilines known to science. 

Of the former, the following are the most striking examples: First, the two moths 
described by Westwood in the Trans. Ent. Soc. London for 1876 and 1877, which, were 
parasitic, in the sense of residing upon, the one on Fulgora candelariaj the other upon 
a species of Aphaenay also a luember of this family Fulgondae. Westwood is of the 
opinion that in each case the Lepidopterous larva feeds upon the waxy excretion of 
its host without in any way injuring it; second, the two Tineids, mentioned by Mr- 
Westwood (i. c, 1877, p. 436) as being parasitic upon the three-toed sloth. Speaking 
of these moths he says:/* From the information I received with the last-mentioned 
specimens, I believe it was among the hairs of the Bradypus that the moths had either 
been reared or had taken up their abode." 

The remaining instance described by Westwood, that of a single Bomhycid moth bred 
from the puparium of a 'Tachinaj as well as that described by J. W. Lea in the Trans. 
Ent. Soc. London, 1853, of a moth bred from pupa of Laeiocampa trifolii, are each too 
doubtful to serve as a basis for any conclusion. 

In case of inquilines, of which many have been described (see especially papers by 
Walsh on Insects inhabiting Willow Galls, Proc. Ent. Soc. Phila., vol. vi, p. 270, 
also his report as State entomologist of Illinois, p. 79), it is supposed that they are 
vegetable feeders, and only occasionally or incidentally destroy the life of their un- 
fortunate hosts. 

Neither is this case to be classed with those instances of Lepidopterous insects feed- 
ing upon dead animal matter, as hair, wool, bone, horn, or entomological specimens. 

Had a single specimen of this insect been observed to be carniverous, I should have 
been inclined to consider this habit an accidental occurrence due to the larva finding 
itself under unnatural conditions. Every entoinologist knows how frequently Lepi- 
dopterous larvae devour each other when imprisoned. In my attempts to rear Heliothis 
amtiger this season I have been unable to breed more than a single specimen in a jar. 

I have bred over forty specimens of Dafcrwrnacoccidiuora from Fulvinariainnumerabilis. 
There was no indication of its feeding upon the tree on which it was found. Nor was 
there any evidence whatever that it feeds upon the excretory masses in which it lives. 

Moreover those masses contained, in addition to remnants of destroyed lice and eggs, 
the excrement of the larvae in large quantities, showing that they had resided there 
for some time. . 

These facts I think warrant me in considering the species predaceous. 

Since writing the above I have bred this insect from three additional 
species of Coccids, all from Florida. April 17, 1 received from W. H, 
Ashmead, of Jacksonville, Fla., many specimens of a large species ol 
Lecanium^ which is common on magaolia and bay. These bark-lice were 
found to be infested with larvae of D. coccidivora^ which at that date 
were full grown. The adult moths from these larvae began to issue 
June 7. 

I am also indebted to Dr. R. S. Turner of Fort George, Fla., for speci 
mens of a Coecid allied to Dactyloj^ius^ from which J have bred JO, coc 
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ddimraj and for specimens of the common " soft scale" of the orange 

{Lecaniuin hesperidum)^ from which I have bred the same insect. And 
Jiine 23, 1880, I received orange . twigs whicli were badly infested by 
the latter bark-louse ; and attr.elied to the bavk-lice were the character- 
istic eggs of this moth. Those observations indicate that this species 
is widely distributed, and conhrms my conclusion that it is normally 
predaceous. 

DESCRIPTIVE. 

DAKKUMA COCCIPIVORA. 

iJxpaiise, 10-18""n ; length of body, 4-8"i"'. 

^ $ . — Head above dark ash-gray with «i faint coppery reflection, below and behind 
the eyes white. Eyes black and quite coarsely faceted. Lower surface of antennae 
pale brown ; upper surface dark gray with coppery and green reflection. Labial palpi 
black sprinkled with white scales, and with the base almost entirely white. Maxillae 
rust red with the basal half clothed with white scales interspersed with a few black 
ones. Thorax above and patagi a dark gray with brown and green reflection. Abdo- 
men annulated with brown and light gray ; the brown predominating above, the light 
gray beneath. Fore wings light gray marked with brown and black. A light band 
extends across the outer part of the basal third of the wing; the costal half of this 
band is wide, reaching nearly to the base of the wings ; the remaining half is narrow. 
Near the base of the wings there is a short transverse gray band which is sometimes 
obsolete ; exterior to this is a short longitudinal black spot, which also varies greatly 
in size and intensity of color. The light band which extends across the outer part of 
the basal thira of the wing is bordered externally by a dark band, which is narrow 
on the costal, and near the middle of the wing widens so as to reach the outer third 
of the Wing. There are two black discal spots which are son^etimes distinct, but more 
often united so as to form a single crescent-shaped spot opening outward. The mark- 
ings of the outer third of the wing resemble greatly those of Acrohasis nebulo, tiiere 
being a row of six or seven dark spots on the outer margin, and one-fourth of the 
distance to the body a wavy light gray band parallel to the exterior margin, and 
bordered on each side with dark brown ; the costal end of the outer of these brown 
borders is usually darker and widened externally, forming' a conspicuous black triangu- 
lar spot. Lower surface of the front wings dark gray especially toward the apex, 
with a faint brassy tinge. Hind wings light gray with the apex clouded. 
Thirty-four specimens examined, 18 , 16 $ . 

Chrysalis.— Ijength 6.5 Color, dorsum dark brown inclining to blackish toward 
anus, venter a nttle lighter, wing and antennal sheaths yellowish brown. ' Wing 
sheaths reaching nearly to the 6th abdominal segment ; antennal sheaths reaching 
to the tip of the wing sheaths ; dorsum densely puuctured, venter less so ; stigmata 
at the tips of slight protuberances; tip of abdomen nearly surrounded by a whorl 
(complete dorsally, incomplete ventrally) of small pointed tubercles. 

Xflwva.— Length of full-grown larva 8-12'""'. Body cylindrical, tapering slightly 
toward each end. Head small, rounded, slightly bilobed, black and somewhat pol- 
ished; antennae white, 4-joiuted, basal joint largest, second about one fourth the 
leijgth of the first, third nearly as long as the first but only about one- third as thick, 
fourth a mere tubercle. Upper surface of the body a greenish black color with a 
faint tinge of bronze; prothoracio shield black, finely granulated, and with a pale 
dorsal line ; anal shield a little darker than the body ami sparsely beset with long 
hairs. Stic^mata and all piliferous spots brown with pale centers. Under surface oi 
the body bluish green. Legs black with the nodes bluish green; the ring of booklets 
of proleors pale brown with light center. 

J'jjf^.--White, faintly glossy; oval in outline; long, i"^™ wide ; surface closely 
indented with large irregular five or six sided pits ; the walls of the indentations form- 
ing sharp ridges over the surface of the egg. 

Newly -hatched larva.— hength. 5™™. Color," dull white tinged with yellow ; head and 
thoracic shield dark brown ; mouth-parts dull yellow ; body attenuated ; head and 
thoracic plate large, round, flattened dorso-ventraily ; head 'with several long lateral 
hairs; each abdominal segment, furnished laterally with a lon^ stiff hair; thoracic 
and prolegs strong and well developed. 

THE PALE DAKRUMA. 

{BaJcruma pallida [new species].) 

Closely allied to the species just described is another insect with simi- 
)^ habits J for which, it being lighter colored in both larval and adult 
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states than D. coceidivora^ 1 propose the name J9. pallida, or the pale 
Dakruma. 

I first fonnd the larva of this insect livinj^ within a spherical gall-like 
bark-louse ( Kermes), on oak near Sanford, Fla. Other specimens were 
received later, which were feeding apon the eggs of another species of 
bark-louse (also a Kennes), collected by Dr. S. Turner, at Fort George, 
Fla. 

The larva of this species is readily distinguished from that of JD. 
coceidivora. It is of a hght- gray color above, and white beneath; the 
head is brown, sometimes vaiyii^g to reddir,h. When fiill grown the 
larva leaves the Coccid which it infested and makes a cocoon, which is 
attached to the outside of the coccid or to a neigliboring twig. 

The adult insect resembles to a great extent in its markings D. 
coceidivora ; but is easily recognized by its bgliter color, and by the 
absence of rust red scales. The discal spots are distinct in all of my 
specimens. 

DESCRIPTIVE. 

Dakruma pallida n. sp. 

Male, female.— ^x^ause^ 18"""; length of body, 8'"'". Head dark gray; eyes black 
and quite coarsely taceted ; antennae pale brown ; lal)ial palpi light gray ; thorax 
and aibdomen above dark gray. Fore wings ligbt ash-gray with blaclTmaf kings^ and 
with the portion along the inner margin clouded ; near the baae of the wing there is a 
black 8^ot ; the wing is crossed at one- third of its length from the base by a dark 
band, the posterior part of which is obsolete, and the anterior part terminates in a 
narrow oblique line, directed inwards; two distinct discal spots; near the apex of the 
wing are two transverse, wavy, black bands; and on the outer margin six or seven 
black spots. Hind wings dark gray, with apex and posterior margin still darker. 
Ijower surface of both wings dark gray. The lower surface of body silvery gray. 
Described from six specimens, two males and four females. 

THE OAK COCCID BLASTOBASIS. 
{Blastohasis coccivorella Chainbers [new species].) 
Order Lepidopteka^ family Tineidae. 

At Cedar Keys, Fla., I found many specimens of a large Coccid* 
npon oak^ some of which were pierced with a round hole and were en- 
tirely eaten oiit, having evidently maintained some parasitic insect. 
Upon cutting into other apparently sound specimens a few of the para- 
sitic larvae were discovered, which were evidently lepidopterous. Those 
which appeared full grown were 8™ (.31 inch) in length, and were very 
plump in figure, the 4th and 5th abdominal segments being widest. The 
general color was milk white, the head being light brown and the mouth 
parts dark brown. The prothoracic plate was narrow, divided longitu- 
dinally in the middle, and was also light brown in color. They possessed 
sixteen feet — six thoracic and ten abdominal — all quite well developed. 

A number of specimens were sent to Washington, where, on March 
15, the larvae commenced to pupate. A round hole was first cut through 
the exterior of the Coccid, which, up to this time, had been intact, and 
a comparatively compact cocoon was spun outside, attached, however, 
to the edges of the circular hole. On April 1 the first moth was found, 
and on April 10 another emerged. From these two specimens Mr. Cham- 
bers has described the new species Blastohasis coccivorella. His descrip- 
tion is appended : 



*An undescribed species of KermeSj closely allied to K. pallidiis, E^anmur. 
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B. COCCivoREiXA Chambers (n. sp.); i ^ ' /*s^|^ - 

As mentioned in the description of B, dtriellay this species, of which I have seen two 
damaged females, has the tuft projecting from the broad joint of the antenna; the 
face, Eowover, is less elongate and narrow and is more convex than in the above-men- 
tioned species, and it is also smaller and not so slender, and the submedian vein of 
the fore wings is not branched. It is sordid whitish, with a silky luster, dusted with 
fuscus, a fuscus streak on the fore wings on the base of the fold, one near the base 
within the costal margin, one on the disc, and the apical part of the wing is densely 
dusted with fuscus ; hi nd wings stramineous. Professor Comstock informs me that 
the larva feeds on a large Coccus of the oak. 

EUCLEMEKSIA BASSETTELLA (Clemens). 

Order LepidopterA; family Tineidab. 

From tlie large gall-like bark-lice found on oak at Cedar Keys, Fla., we 
]iave also bred a beautiful greenish black moth, which has its fore wings 
marked with reddish orange. This species was first described by Cle- 
mens,* under the name of Eamadryas Bassettella, from specimens received 
from Mr. Bassett in Connecticut. The latter gentleman stated that he 
had bred it from a gall on oak, but subsequently Mr. Riley pointed out 
to him that his supposed gall was in reality a Coccid. The rearing of 
the same moth from what is evidently, if not the same, a closely allied 
species of Coccid from two such widely separated localities as Connecti- 
cut and Florida is a strong indication of the permanence of thei»camiv- 
orous habit in this species. 

NOTES OV THE YEAE. 

[Under this head we record the more important of the isolated facts which have 
been brought to our notice during the year, and other material of a fragmentary 
nature which is of sufficient value to bo published at once.] 

The Colorado potato-beIUTle (BorypJiora decemlineataj Say). — 
Specimens of this insect were received from Mr. David G. Lowe, Saint 
Agatha's Post Office, Manitoba. This is the farthest point north from 
which this beetle has hem reported. O ther specimens were received from 
Lynchburg, Ya. ; but in no instance has the species been reported from 
a point south of the territory indicated by the map in Professor Riley's 
ninth Missouri report as that invaded by the insect when it first spread 
eastward to the Atlantic Ocean. This indicates that there can be but 
little danger of the species spreading farther southward than the north- 
em half of Arkansas, Tennessee, and North Carolina. 

Encouraging news respecting the increase of the natural enemies of 
this pest has reached us fr om several sections during the past year. 
D. Landreth & Sons wrote from Bloomsdale, N. J., June 4^ as follows: 
^*We send you a small package containing four or five potato-bugs 
infested with an insect enemy new to us. Hundreds of bugs can be 
found upon our farm completely enveloped with swarms of lice. The 
lice eat up the potato-bugs, leaving only the shells." The parasite 
proved to be a mite, the Uropoda americana of Eiley. Professor Riley 
received the mite from Painesville, Ohio, and Poughkeepsie, K Y., and 
I have found it common at Ithaca, N. Y. It will probably follow the 
beetle to all parts of the country infested by it. The ground beetle, 
known as Lebia grandis, Hentz, was reported as being common in New 
York, and active in destroying the potato-beetle. It is represented at 
Plate V, fig. 3, both enlarged and of natural size. 



*Proc. Ent. Soc. Phil., vol. ii, p. 423. 
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Western Diabroticas [Bidbrotica soror^ Le C, and B. trivittata^ 
Mann).— These western representatives of tlie well-known 12-spotted 
Diabrotica (D. 12-punGtata) and of the striped squash-bug {D. vittuta) 
of the east have been sent to the department during the past season by 
Mr. J. M. Dudley, of Dixon, Gal. The western species so resemble those 
of the east that from above they cannot be distin^s^uished. Viewed from 
below, however, the abdomen of soror is black, while that of 12-pnnctata 
is greenish -yellow; and the legs of trivittata are nearly all black, While 
those of vittata are only slightly tipped with black at the joints. 

The interesting point of Mr. Dudley's communication was that the 
specimens sent were doing considerable injurj^ to apricots, eating into 
the ripe and nearly-ripe fruit. From a short corresx)ondence which ap- 
peared in the columns of the Pacific Rural Press last fall, it would appear 
that the injuries to fruit of various kinds from these insects have become 
quite general, and the opinion is expressed that this has arisen from the 
lately -introduced custom, in parts of the State, of gi*owing certain t^ge- 
tables as orchard croi>s ; the Diabroticas migrating to the neighborihg 
fruit after the vegetables have been destroyed. At all events, the ta&^ 
for fruit seems to have been recently acquired, but nolpr that it kas 
been acquired, it seems doubtful whether the abolishing of the oitjliaM* 
crop system or the planting of a distasteful food would better mikttei^ 
to any appreciable extent. Indeed, it would be difficult to find a gar- 
den crop which the Diabroticas would not devour, as they are very ge^efal 
feeders; The editor of the Press says : 

So far as our observation goes, the insect will thrive and mnltiply wonderfully on 
quite a varied diet. In our garden the insect has a sharp appetite for rose-buds 
and opening pinks, for canna and dahlia leaves, for balsam leaves and flowers, and 
many other green and colored growths. 

The question of protecting the fruit tr^es from these insects bids fiiir 
to become of considerable importance and also of considerable difficulty. 
War should be made upon them wherever observed. The experiments 
of Professor Hilgard with pyrethrum have proved that the powder has 
little effect upon these insects unless immersed in it ; that the infhsion 
applied in drops failed to enter the spiracles, but that the spray tras 
very effectual. This will undoubtedly prove of use in the immediate 
future, now that the prospects for cheap pyrethrum are so good. 

A DESTRUCTIVE ENEMY TO SUGAR-CANE (LigyrUS Hlgid^^j Lid 

Oonte). — ^Accounts have recently been received from different partis of 
Saint Mary's Parish, Louisiana, of the destruction of cane by a fcath^t 
large black beetle, which proves on examination to be the Ligiyrud ru- 
gicepSj described by Le Conte, ft'om Georgia, in 1856. According to set- 
era! correspondents, the beetle has been known to injure cane more or 
less in different parts of the parish for twenty-five years, but it is ohly 
"Within the last three or four years that its ravages have excited Mueh 
alarm ; although, in 1855 or 1856, the crop upon 80 acres of one plattta- 
tion was completely destroyed by this or a similar beetle. During the 
present year it has become destructive on many sugar estates in the 
parish named; and, while in former years its work seems to have beeh 
confined to the ^-rattoon" cane, this year many acres of both "rattooh'' 
and plant" have been entirely ruined on some plantations. 

From specimens which we have received, it appears that the adult in- 
sects bore into the stalk just above the root, and numbers of them may 
be found imbedded to diiierent depths. It is said that one gentleniiaii 
found 45 specimens in one ''15-inch section of a row.'' Mr. DiAhi^ 
Thompson, of Bayou Teche, reports that in some localities the sarue ia- 
sect injures com. This year the greatest injury was done very early in 
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tbe spring, wliile late in April and early in May nr rnber«j of tlie beetles 
coukl be seen nyoii tlie roads and l;Ih.uI 'di<d h^uoco, ^eing especially 
active at niglit. 

Oorrespojidents were rcqnested to search for the earlier stages of the 
insect about the roots of tlie cane, and it was not long before Messrs. 
Daniel Thompson, G. ^V'. Thomas, and F. Dumartrait sent us pupae 
which they had found low down among the roots of the plant, upon 
which the larvae may have fed 5 the pupae proved, however, to belong 
to another beetle {Fhyllophaga gJabrijjennis^ Le C). liound white eggs 
were also found in the soil about the cane, but that they were the eggs 
of Ligyrtis is uncertain. Mr. W. J. Thompson, of Bayou Teche, has 
also forwarded some immature lamellicorn larvae found in similar posi- 
tions, but it will, be necessary to rear them to the perfect state before 
we can pronounce upon them.* 

From our limited study of the habits of tliis insect we do not feel war- 
ranted as yet in suggesting any remedial measures, our object in pub- 
lishing the i)resent notice being merely to call attention to the insect; 
though from the statement of Mr. E. D. Martin, of Baldwin Station, 
Saint Mary's Parish, that the beetles are readily attracted by lights, it 
appears, as if lantern-traps might be used advantageously. These traps 
are treated of at some length in the article on the cotton- worm. I am 
also informed by Mr. J. Y. Gilmore that lime around the roots of the 
eaties is proving successful in keeping away the beetles. 

The distended May beetle (Lachnosterna farctd, Le Conte). — Mf. 
David Donaldson, of Locke Hill, Bexar County, Texas, early in Febru- 
ary last, reported great injury to his beans by a brown beetle, which 
upon receipt of specimens proved to be the above-named species. It 
seeins that many of the garden crops are injured by this insect, but 
more especially beans. Two years ago his first planting was entirely 
destroyed by them. During the day they remained hidden underground 
or under stones and other rubbish, coming out at night and feeding upon 
the leaves and stems. Neighboring farmers advised Mr. Donaldson to 
try attracting the beetles at night with a ligVit, but experiments were 
not satisfactory. An ordinary lantern in the field attracted none what- 
ever, while an examination showed them to be working on nearly every 
hill, sometimes several upon one. Mr. Donaldson then tried hand-pick- 
ing. He went over the field twice and sometimes three times every 
night, and kept it up for two weeks. Great numbers were destroyed, 
but the crop was ruined. 

The distended May beetle differs from the ordinary May beetle of the 
I North {L. fuscttj Frohlich) quite obviously in the swelled appearance of 
the posterior end of the abdomen and in the shape of the thorax, as is 
H shown in fig. 5, Plate V. The remedy customarily in use for L, fusca^ 
2 when it has become sufficiently numerous to injure fruit trees, is to jar 
I them from the trees into wide-spread sheets, afterwards scalding them 
jjwith hot water. The method of attracting to lights has also been suc- 
^cessfully used 5 the light being suspended over a tub of water or over a 
ierosene pan. It is possible that a more thorough trial of the lights 
:1(Suggestions upon which will be^ound under the head of " Eemedies for 
™ie cotton-worm,'^ in a later part of this report), will show that they can 

* The same gentleman, by carefully examiuinsf the earth tibout a single cane hunch, 
J jouiid several a du Its o i' Harpalus pennsylvanicna, Say, \vhich were feeding upon the larvae 
jrist ment ioned. He also found the larvae of a click-beetle (Drasterius f), which were ' 
Jprobatbly engaged in the same work ; the cocoons of an ichneumon fly, supposed to be 
^&ru8itic on the lamellicorn larvae ; and, finally, a beetle {Auo7nala hi/lwtata) belongmg 
%> th^^ name family with the Ligyru§, 
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be successfiilly used against Z./arcf a, and we should certainly advise 
experimentation in this direction. Should this fail, there remains noth- 
ing but hand-picking. 

In pasture lands which have been badly injured by the larvae of Zkicft- 
nosterna (ordinarily called white gruhs) there seems to be no remedy 
other than giving the badly-infested field up to the hogs, which soon 
root out the larvae. This, of course, would pay only in extreme cases ; 
but by such a course the numbers of the bettles would necessarily be 
greatiy lessened, and the double injury of the two forms prevented. 

DiBOLiA AEREA, Mels. (Eobits of larvae). — Early in March of the 
present year, specimens of larvae infesting turnips were received from 
Mr. J. S. Newman, of the Southern Enterprise, of Atlanta, Ga. The 
larvae were found burrowing into the leaf stems as well as into the 
turnip itself, the eggs having evidently been deposited near the base of 
the leaves. It was thought at first that these might be the larvae of the 
striped tumip-fiea beetle, as they bore a greater or less resemblance to 
them, but rearing to the perfect state showed them to belong to a 
closely-allied species, Dibolia aerea. As the larvfB of this insect have 
not to my knowledge been described, I subjoin a description : 

FtilUgrotvn larva. — Length, 8"™. Slender, flattened dorao-ventraUy, widest in 
middle, tapering Blightly in both directions. General color, nearly white; head 
brown, darker around its margin: thoracic and anal plates a little lighter in color 
1>han the head; the second and third thoracic segments have each a pair of large, 
transverse, pale grayish spots and one subdorsal spot of the same color, also several 
smallf round, darker spots ; the piliferous spots of abdominal segments 1 to 6 are small, 
oval, of the same gray color, and with pale centers ; the dorsal spots of the seventh 
and eighth are large and transverse oval in shape. The anal plate is beset with quite 
long hairs ; aU hairs are pale brownish. The whole body above and below is marked 
with numerous, very smaU oval, rather indistinct, grayish spots. Thoracic legs dark : 
only one prop- leg. The head is ordinarily sunken into the thorax for about one^third 
of its length. The anal plate bears at its end two upward curved (at their tips slightly 
incurved) minute blackish-brown horns. 

The young larvae are very similarly marked, except that all markings are much 
clearer and darker. The head is black, the thoracic and anal plates slightly lighter ; 
the anal horns are proportionately larger, and are blacker. The anterior half of the 
prothorax is white, and the thoracic plate is divided by a white longitudinal line; the 
body is yeUowish. 

The corn sphenophortts {SpJienopTiorus zews^ Walsh).— This de- 
structive insect was first described by Walsh in the Practical Entomolo- 
gist, II, 117. No additions have been made to Walsh's observations, so 
far as we are aware. ' 

Specimens were received the past summer from Mr. B. G. Haley, 
of Aadrain County, Missouri. The beetles were first noticed about 
the first of May, and destroyed all the com in the field. A second 
planting was also destroyed as fast as it came up ; and the third plant- 
ing was also injured, but the beetles began to disappear before it was 
badly damaged. The young shoots were bored through and through 
near the ground. This is, we think, the first notice of its injuries so far 
west, the principal damage heretofore having been done in New York 
and Pentisylvania; 

Walsh was of the opinion that the beetle would only annoy farmers 
who lived near large streams in which there would be apt to be an 
accumulation of drift-wood, inasmuch as he had found the larva in de- 
caying logs floating in water. Moreover, all the specimens which he 
had received were from localities very near streams. It is of importance, 
of course, to know if this inference be true, or whether, as we suspect, 
the larvae will also be found in other situations. As bearing upon tjiis 
point, we quote from Mr. Haley's reply to our inquiries : 
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The field in which they appeared is meadow and has been in meadow thirteen years, 
was broken up this spring. It is dry land, sulBficiently rolling to drain well. There 

I is no stream of water near and no swamp lauds in the neighborhood. The insects 
Bhow no disposition to travel and have done no damage on adjoining farms. I hear 

i of one locality in Boone County where they have appeared on clover soil broke this 

I spring and planted to corn. 

This, it seems to us, quite conclusively refutes Walsh's inference, as 
it is evident that there is no neighboring stream or swamp ; and did the 
beetles come from a distant water-course, neighboring fiirmers would 
also have been troubled. With so slight a knowledge of the insect's life 
history it is impossible to suggest remedies. 

The imbricated snout beetle (Epicaerufi imhricatus Say) [Plate VI, 
fig. 2]. — ^This variable insect has been developing new habits the past sea- 
son in the State of Tennessee. Riley, in his third Missouri report, states 
that it does considerable injury to apple and cherry trees and gooseberry* 
bushes by gnawing the. twigs and fruit. Its injuries have been confined 
almost exclusively to the country west of the Mississippi or the States 
of Missouri, Kansas, and Iowa. 
' This year, however, specimens were received on the 1st of June from 
Mr. C. W. Hicks, of Madisonville, Monroe County, Tennessee, the east- 
I emmost part of the State, with the remark that they were injuring onions. 
Onion stalks accompanied the specimens and were riddled with holes 
gnawed by the beetles. Later the same gentleman forwarded to the 
department a letter from Mr. Thomas G. Boyd, seedsman, of Sweetwater, 
Monroe County, who stated that he had a field of two acres of onions, 
and one-fourth of the crop was ruined by this insect. He also stated 
that the beetles made their appearance on all his early vegetables as 
fast as they came up ; he first noticed them upon his onions in February. 
They destroyed radishes j cabbage^ beans^ watermelons, muskmelonsy cit- 
cumbers, squashes, com, and beets. Pease, parsnips, carrots, and tomatoes 
were not touched. Many of the kitchen gardens in the vicinity were 
also infested by the same insect. Mr. Boyd's method of dealing with 
them was by hand-picking. In this way, though at a considerable ex- 
pense, he managed to save several of the leading varieties of vegetables. 

The early history of this insect is not known at all, and until it is 
known it will, of course, be impossible to recommend any other remedy 
than that which Mr. Boyd has already tried, namely, hand-picking. 

From this remarkable occurrence on so many new food plants so far 
east, this insect becomes of the first importance, and the eastern market- 
gardeners may ere long have a new foe to contend with. 

The sweet potato root boeeb (Cylas formicarius, Olivier). — 
Specimens of this insect in the adult state were received from J. W. 
Curry, of Manatee, Fla., July 8, 1878, with the statement that it ^' seems 
to threaten the destruction of the sweet-potato crop of this county." 
Mr. Curry was unable to give details respecting the habits of the in- 
sect, as he received the specimens from a planter residing some distance 
from Manatee. February 20, 1880, I visited the locality in question, 
hoping to be able to make a thorough study of the pest. But 1 found 
that Mr. Gillett, the planter referred to above, had dug his sweet pota- 
toes a few days previous on account of the ravages of this insect. I 
was informed that the injury caused by this beetle was very great. In 
some fields nearly the whole crop was said to be destroyed. 

The beetle is somewhat ant-like in form, as is shown in Plate YI, fig. 1. 
The color of the elytra and of the head and beak is bluish black; that of 
the prothorax is reddish brown. The yeJlowish-white oval eggs are laid 
in small cavities eaten by the parent beetles near the stem end of the tu- 
berous roots. The milk-white larvae bore little tunnels through the 
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root in all directions, so that the vine dies ; and frequently the entire 
potato is tiumeled ; these buriHows become 11 lied behind the larvae with 
excrement. When about to assume the x^upa state, the insect forms an 
oval cavity at the end of its burrow, where it undergoes its transforma- 
tion. 

At the time of my visit to Manatee County, in Febrnaryj only the per- 
fect insects could be found. On the 17th of Maj^, potatoes containing 
eggs and beetles with a few pupae were received from Mr. Curry. In 
our breeding-jars these underwent their entire transformation from egg 
to imago in about thirty-one days, of which eight days were passed in 
the pux3a state. From this it appears that during the present season 
there have already been at least three generations, and it is imi30ssible 
to say how many more may appear. 

• No remedy can be suggested until more is learned respecting the 
habits of the insect, except to dig the potatoes as soon as they are found 
to be infested, and feed those containing insects to cattle. The species 
is widely distributed. Le Conte reports it from Cochin China, India, 
Madagascar^ Cuba, and Louisiana. I now add Florida. 

DT5SCRli»TIVE. 

The eggb are broadly oval and somewhat narrowed at the atta ched end ; their gteat- 
fefit diameter is about .65™™ (i^j, inch) ; surface is not polished, but shows slight granula- 
tion, and a faint appearance of division into facets. In color they are yellowi^ 
white. 

The full-grown larva is B"" (.33 inch) long, quite stout, with the latetal edges 
somewhat mammillated. The general color is pure white, but the head is light brown, 
and the mouth parts dark brown. No hairs are perceptible to the uaked eye, but a 
few delicate sparse bristles can be seen under the microscope. Each of the thoracic 
segments is furnished ventrally with a large broad tubercle, in place of a pair of legs; 
the abdominal segments are smooth. 

The pupa is at first of the same color as the larva, but gradually grows darker. It 
resembles much in form the adult beetle. The legs are drawn up in such a way that 
the knees extend out behind the thorax, those of the first pair being particularly 
prominent. The wings and wing cases are narrow and short, and are brought around 
to the ventral side of the body. The beak is folded down upon the breast. TTie anal 
segment is furnished with two backward and outward curved horn-like projections. 
On the top of the head are several small tubercles irom each of which projects a slen- 
der hair. 

Protection AaAiNST the guape cukculio. — The plan of Mr. Bate- 
man, of Ohio, of inclosing grape clusters in paper bags as a protection 
against curculios and birds seems to be coming into great favor. Th« 
method is simply to slip a bag of sufficient size over the bunch when the 
grapes are one-third grown, and secure it by sticking a pin through the 
folds at the neck. A slit should be made in the bottom of the bag to 
allow the water to run out, which otherwise, in case of a stortn, would 
collect and either rot the grapes or burst the bag. Grape-growers who 
have experimented with this preventive praise it in the highest terms. A 
much greater perfection of the cluster is attained at a slight expense. 
It is also stated that in addition to being kept free from birds and 
insects, the bunches thus inclosed are less liable to mildew than those 
left in the open air. 

Fuller's rose beetle {Aramigus fullerij Horn). — This insect was 
figured and described by Professor Kiley in the report of this de- 
partment for 1878. During the past year a few additional facts have 
been learned respecting it. Specimens were received December 13, 
through the editors of the Pacific Kural Press, fipm San Diego, Gal., 
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showing that the species occurs from the Atlantic to the Pacific. The 
California specimens were accompanied by the following note: 

I setid yotl specimens of a small brown beetle, wliich is very destractive to dra- 
caenas (and palms ligliMy), oranges, Cape jessamine, and acliyranthus, in the ordsr 
named, altbougli he will take, breakfast on almost anylkiug that comes bandy. — J. M. 
AsiiER, San Diego, Cal. 

A wire-worm or click-beetle larva was found preying upon the larvae of 
this beetle in our breeding cages. We did not succeed in rearing the 
larva to the perfect state, but believe it to be the larva of Drasterius 
amabiliSj Lec. 

i^UTTALL's BiAST-EU-B'EF.Ti.^ {Cantliaris mittallij Say). — This is a large 
and very beautiful insect, o"f a bright green color, with golden-purple 
wing covers. Plate YI, ^g. 6 represents its size aijid form. The species 
is a western form; its habitat extending from the Mississippi Eiver to 
the Eocky Mountains. I received specimens from William H. Leverett, 
of iTargo, Dak., July 18, through the kindness of the secretary of the 
iHinira (N. Y.) Parmers' Club. Mr. Leverett states that this beetle is 
\^ery destructive to beans, and that ''it comes in quantities, alights on 
the beans, eats the bud and entirely spoils the beans.'' 

In case this pest becomes abundant it will be well to try the same 
remedy for it that is used against the different species of blister-beetles 
that attack potatoes in the east, which is to drive them into windrows 
of straw and then kill them by burning the straw; or, as they frequently 
occur in swarms, they may be caught in large numbers by a hand net 
and then destroyed. 

It should be noted that, although this insect now appears to b^ a pest, 
were its larval habits known we might regard it differently. The larvae 
of several species of blister-beetles have btfcn known to feed upon locust 
eggs ; and this species may yet be added to the list of beneficial insects. 
And even now, possessing, as it doubtless does, the same vesicating 

Eowers exhibited by its congener, the Spanish-fly [Cantharis vesieatoriay 
linn), it should be classed among the useful products of the country. 
The crow blister-beetle (Epicauta corvinaj Lec). — This is another 
western form. It is similar in form to the preceding species, bnt it is 
of a deep black color, which suggests its specific name. Specimens 
were received from Mr. P. A. Wentz, of Kinsley, Kans., June 27, with 
the statement that they were injurious to potatoes. As to remedies, 
What was said respecting KuttalFs blister-beetle will probably apply 
equally as well to this species. 

The black blister-beetle {Ejncmifa pen7isylvamca, De Geer), — 
This beetle is also of a deep black color ; but it is much smaller than the 
preceding sj^ecies, measuring from three-eighths inch to one-half inch in 
length (9'"*-12"'"). Specimens were received from Mr. P .P. Light, of 
Osborne, Ohio, September 1, with the note that they were eating up all of 
his sugar beets. This insect is often reported as doing damage to potato 
Tines^ and is found frequently on the flowers of golden-rod ; but I can 
find no recorded instance of its proving destructive to beets. 

The same remedies can be used for this insect as for other blister- 
beetles. 

This is one of the species of blister-beetles the larva of which was 
found by Professor Kiley to prey upon the eggs of the Eocky Mountain 
locust (Caloptenus spretns) ; and the medicinal properties of this beetle 
have been jlroven to be quite as good as tliose of the Spanish-fly of 
isommerce. 

In Southern Europe, especially in Spain and Italy, Spanish flies are 
collected in great numbers for exportation. The method of preparing 
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them for market is as follows: After catching them by shaking them off 
from trees into sheets, they are plunged into vinegar diluted with water , 
or exposed in sieves to the vapor of boiling vinegar to deprive them of 
life 5 then they are dried in heated rooms or in the sun. In some local- 
ities the collectors put the beetles, when first caught, into bags, where 
they are left until tl^ey die ; they are then dried in the sun. 

Our native blister beetles might be prepared in the same maimer. 
The fact remains, however, that they are now of no commercial impor- 
tance. It is difficult to decide whether the fault lies in the conservatism 
of the apothecaries, who will purchase only the Spanish fly because it 
has been used for centuries, or in the people, by neglecting to bring thera 
into market. 

*The green CLOVER -worm {PUtyliypena scahray JVr&r.).— The adult 
form of this larva has long been known as common in almost every 
part of the United States. In spite of the dissimilarity in form and 
color between it and the cotton- worm moth (the only resemblance being 
in size), it was perhaps more frequently sent during the winter months 
to the department as the trne Aletia than any other moth; by which 
two facts are learned: that it is common South, and that the insect 
customarily hibernates as a moth. During the winter of 1878-'79 it 
was very abundant in the District of Columbia, flying on warm, sun- 
shiny days. 

During the summer there were found abundantly upon clover rather 
slender green worms, which proved to be the larva of this species. They 
were so common that in many places one could hardly make a swing of 
the beating net through the grass wilJiout capturing one or more of them. 
The full-grown larva 'was 16""™ (g inch) in length. When ready to trans- 
form, it webs together several leaves and changes to a brown pupa. 
The moths of the first brood issued about the middle of June, and the 
full-grown larvae of another brood were found August 15. There are, 
then, certainly two, and perhaps three, broods in a season. The larva 
is very similar to that of a clover-leaf roller, Tortrix incertana, Clem., so 
much so, that it is very difficult to distinguish them; it is very quick and 
jerky in its motions. ^Ve submit the following technical descriptions of 
the larva and pupa : 

Platyhypena Scabra, Fabr. 

iarua.— Length when fuU grown 16"^". Color, dark yellow-green, with a narrow 
finbdorsal and lateral whitish line. Head, prothoracic and anal plates of the same 
color as the body, but glassy. Whole body with sparse dark hairs, longer on anal 
plate. Spiracles dark-brown; tips of prologs and mouth parts brown. Sides sub- 
paraHel; greatest width 2.6™«». 

p^^fl^. —Rather stout, dark mahogany-brown. Wing sheaths and crural sheaths 
closely soldered ; the former obtusely rounded and extending to the end of the fifth 
abdominal segment. Stigmatal tubercles quite prominent. Dorsum of thorax and 
wing sheaths coarsely shagreened. Dorsum of abdominal segments rather sparsely 
punctulate, the posterior border of each segment beiug smooth and shining. The 
anal segment at its end is furnished with several (a variable number) minute recurved 
hook-like spines. From the apex of the head to the end of the fourth abdominal seg- 
ment the dorsum is elevated into a slight ridge, more marked upon the abdominal seg- 
ments than upon the thorax. 

The greater locust leap aELECHiA {GelecMa pseudacaciella, 
Cham.) — This insect has been very common on the locus'ts in the vicin- 
ity of Washington during the past season, which leads us to make a 

* Hyhlaea scabra Fabr., Crambus crassatus Haw., Hypena obesalis Steph., Hypena erect 
alis Guen, female, Hypena scabralia Guen, male (see Lintner in Canadian Entomol- 
ogist, V, 81). H. erectalis var. aubrufelis Grote, Trans. Am. Ent. Soc. iv, p. 102. (Grote a 
loat of the Nootuidae mlBprinta thia last TOlume aa 3.) 
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note of the appearance of the immature forms and their work. The 
egg is laid on the under surface of the leaf, and the Qewly-hat(jhed 
larva, which is green in color, with black head and thoracic plate and 
six longitudinal dusky stripes, the two middle ones faint posteriorly, 
spins a slight web, and feeds upon the lower leaf tissue until nearly 
half grown. It then usually attaches a second leaf to the one upon 
which it is at work, and lives between the two until nearly grown. 
Frequently a migratory fit seizes upon one of these larvae, and it not 
unfrequently is found in the mines of one of the other locust tineids. 
Indeed, Mr. Chambers states (Canadian Entomologist, vol. iv, p. 107) 
that he has seen one in the act of boring into the mine of Lithocolletis 
robiniella. He also states (American Entomologist, vol. iii, p. 60) that 
the larva of the Gelechia not infrequently ei)ts the pupa of the Lithocol- 
letisin such cases. In cases where the young larvae of the former insect 
are found in the mines of the latter, however, it seems probable that it 
is more the result of accident than design. The full-grown larva is large 
and stout, measuring 18 to 19"^" (about f inch) in length. It is quite 
round and plump, and tapers considerably from the third abdominal 
joint to the anus. The head is reddish brown; the first thoracic seg- 
ment is pale greenish-brown, with its anterior margin whitish ; the body 
is yellowish, with six dusky longitudinal stripes, of which the two lateral 
ones are broadest ; frequently the two middle ones are very faint. The 
cocoons of the late summer brood were tbund upon the ground under 
the tree. Bach is about 20°*™ (.78 inch) in length, somewhat flat- 
tened, and rounded at each end, and is comi)osed of light-gray silk. 
The outside is closely covered with one or more leaves, every edge of 
which is closely fastened down, all the superfluous material . being cut 
oif. Whether the larva descends to the ground to form this cocoon, or 
whether it is spun upon the tree and falls with the leaves, or is cut off 
after completion, we cannot definitely state, but the latter seems most 
probable. The larva does not transform immediately after finishing its 
cocoon, but passes the greater part of the winter in the larval stage, 
changing to a pupa a few weeks before the exit of the moth. One larva 
which spun up September 21 left its cocoon on January 11 for some cause 
or other and wandered around the breeding cage until it died. The pupa, 
with the exception of being larger, resembles very closely that of G. 
rohiniella. (See page — .) The moth, which issues in late spring, has 
an expanse of wing of about 61°^™ (.63 inch), and is somber in color. 
The fore wings are dark slate, flecked with brown and white. The 
hind wings are of a very pale slate, whitish towards the base. 

It will at any time be easy to lessen the numbers of these insects by 
burning over the grass and' leaves under the trees during the winter, 
thus destroying the chrysalides. Two ichneumonid i)arasites have been 
bred from this insect, which have been determined by Mr. Cresson, aa 
Linneria annulipes Cress., and Perilitus communis Cress. 

The codling moth (Carpocapsa pomonella) i.n Tasmania. — A docu- 
ment has been received from Hobartown, Tasmania, which embodies the 
report of a select committee of the house of assembly, ''to inquire into 
the destruction of fruit by the codling moth." The testimony of sev- 
eral prominent fruit growers is given, and in the appendices a varied 
testimony, chiefly from American sources. The final recommendations 
' of the committee are as follows : 

KEPORT. 

Your committee have held two sittings since Parliament met, and af(^er a careful 
review qf all available information coUected, both from American ^nd Tiiamanian 
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Bources, and after taking the evidence of Messrs. Cronly and Latham, have uijani* 

mously come to the following conclusions: 

Ut. That the time of year is snch that, unless immediate action be taken, anothe? 
whole season will be lost, and the ravages of the pest greatly extended. 

2d. That in the south of the island, at least, the Carpocapsa pomonella is limited in 
its distribution, and offers a fair chance for its eradication if energetic steps are n>t 
once taken. -i 

3d, That no individual effort, or continuation of the same, will he of any avail un- 
less assisted by legislative enactment. . 

4th. That on the 1st February, 1880, your committee recommend there be appointed 
an inspector or inspectors, whose duty it shall be to see that all diseased fruit is re- 
moved from the orchard and destroyed. 

5th. That at the same time every tree in an infested garden nmst be carefully band- 
aged and periodically examined, at intervals of not more than fourteen days, so that 
any grubs that may have already escaped from the fruit-trees be then trapped and 
destroyed. Later on in the year the trees to be cleared of loose old bark, and lime or 
other grub-destroying wash applied. 

6th. To meet the necessary outlay, your committee propose that a tax of not exceed- 
ing one penny per bushel per annum be levied upon all apples, pears, and plums, such 
tax to be paid by the grower upon the net marketable product. 

7th. That if, after being warned, any person refuse to remove and destroy diseased 
fruit, and take other precautionary measures, it shall be done at the sole cost of the 
occupier of the land. i, j- j • 

8th. That on this report being approved by Parliament, the same be embodied in a 

EDWARD L. CROWTIiER, CAairwian. 

CoMMiTTSS Room, January 23, 1880. 

The report as a whole is one of considerable interest. We are rather 
disappointed, however, to see some five pag:es devoted to the subject of 
a wmh for the codling moth, without the results of actual experiments, 
since it seems very improbable, from the known habits of the insect, 
that anything in the nature of a wash applied to the trunk of the tree 
will have the slightest effect upon its ravages. 

In this connection we should like to commend the active efforts which 
have been made by the Michigan entomologists and by the Pomological 
Society of that State to improve the quality of their apples by reducing 
the ravages of the codling moth. It is stated that the reputation of 
Michigan apples in the southwestern markets has greatly changed for 
the better within the past year or two in consequence of these efforts. 
The present year the society has offered premiums of $50 and $25 for 
the best directed and most persistent efforts to destroy the insect, and 
it is hoped that the offer will lead to many interesting and valuable re- 
ports of experiments, and its results will help to show to a greater. or 
less extent the value of concerted action. 

The PEACH-TREE BORER (AegeHa exitiosa Say). — Observations made 
last spring showed that upon May 10 many of the moths had already 
issued, and were engaged in oviposition. The average length of the 
egg is .SO'"'" (.02 inch). Its width is a little over one-half its length. 
It is subellipsoidal in form, and one end only is either squarely or some- 
what obliquely truncate. Its color is a beautiful yellow-brown, and its 
whole surface is so sculptured as to have the appearance of being laid 
with irregularly shaped paving stones; having just the appearance ot 
what the histologist calls pavement epithelium. Each of the " slabs" 
is covered with grooves of an irregular form. The eggs are deposited 
singly and are stuck to the surface of the bark on their sides by a 
gummy secretion. The female makes no effort to discover a crevice in 
which to thrust the egg. One female was seen to deposit upwards of 
twenty eggs upon different parts of the trunk of one tree, usually about 
one or two feet from the surface of the ground, in the space of about 
one hour. The young larvae when just hatched are very active aud 
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have many long, stiff bristles on tlieir bodies. Instead of boring through 
the bark they seek a crack, and an almost incredibly small one will suffice. 

An article has been going the rounds of the agricultural journals 
advising a new remedy for the peach-tree borer. We quote from the 
Kansas Farmer, March 28, 1880: 

The best way to prevent the borer from getting into your trees, and the best because 
easiest, speediest, and quickesf of aU preventives, is to scrape with a hoe the soil from 
around the collar of the tree down to the branching of the roots, and bind a handful 
of straight straw around the body of the tree ; securing the straw iu place with a small 
cord, return the soil, which will keep the butts of the straw in place. Kenew the 
straw every spring, and be careful that the straw covers the bark, leaving no gaps 
exposed, and a j^each-tree borer will never disturb the orchard. We practiced this 
plau on a peach orchard for several years, and never had a tree thus protected injured, 
while one left exposed was sure to be attacked. 

The straw certainly would be efficacious in keeping the moths from 
depositing their eggs on the bark which is thus protected, but higher 
up the tree would not have the same freedom; and it is not uncommon 
that the larvae of this insect are found boring into the trunk of a tree 
several feet from the ground. Inasmuch, however, as it would be much 
easier to watch for the borers and destroy them on the upper part of the 
trunk than at the base, this remedy might prove of advantage. 

Four species of parasites have been bred from the peach-tree borer the 
past season — two chalcids and two small ichneumonids, the one belong- 
ing to the genus Microgaster and the other to the genus Bracon. These 
will be described and figured in a future article. 

Anabsia lineatella Zeller.— -This insect has long been known as 
a serious pest in peach orchards, destroying the terminal twigs of the 
trees. The young caterpillar begins its work in the spring, at the time 
or soon after the shoots begin to grow. These, when from one-half inch 
to one inch in length, are punctured at the base and are eaten off com- 
pletely. The leaves of the bud unfold and then wither. The twig, al- 
though severed, does not drop off, but is held in place by the gummy 
substance which- exudes from the wound. Occasionally all the twigs on 
a tree are thus destroyed. This insect has also been found by Mr. Wm. 
Saunders boring into the crown and roots of strawberries in Ontario.* 
And during the past summer I found the peculiar reddish larvae in 
peaches which were grown on Blackistone Island, Virginia. A search 
revealed them also in peaches on the department grounds. The larva 
leaves the peach before transforming, and suspends itself to the outside 
of the fruit, spinning no cocoon at all. The twig-inhabiting individuals 
mature in this latitude during May and June. The fruit-inhabiting 
larvae are found during the latter part of July and in August, and 
mature during September. It thus appears that the species is two 
brooded: the early brood feeding in the terminal twigs and buds, while 
the later brood inhabits the fruit. 

As a remedy, the trees should be examined early in May, and all dying 
twigs pruned and burned, thus destroying the larvae. 

An interesting chalcid parasite has been bred from this insect, which 
we have not had time to describe and name for this report. 

The lime-tree winter-moth (Hibemia tiliaria Harris). — I have 
received quite a full account of this insect from Mr. B. W. Coquillett, of 
Woodstock, 111., but for want of space I am compelled to condense it 
briefly in the form of this note. 

It seems that this insect has been doing considerable damage to the 
orchards in Korthern Illinois during the past few years. Many species 
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of trees are injured by it. The worms appear in May, and eat the fo- 
liage of the ai)])les, elms, &c., until they attain their full growth in late 
June. They then descend into the ground and transform three or four 
inches below its surface. The moths issue in October, and the wingless 
female ascends the nearest tree, where cor;ulatiou with the winged male 
takes place. The female is furnished with an extensile ovipositor, with 
which she thrusts her eggs under loose bari and in crevices on the 
trunk and large limbs. The sudden appearance of these insects in or- 
chards widely separated from previously infesied trees is accounted for 
by Mr. Coquillett by the supposition that, while in copulation, the male 
flies with the female. 

Among the natural enemies of this insect, the ones most frequently 
met with arc the Fiery and the Rummaging Ground Beetles [Calosoma 
callidum and 0. scrutator), Mr. Coqivilielt states that he has frequently 
found the latter climbing about in the tops of trees searching for the 
caterpillars. The blue-jay is mentioned as being among the most ef- 
fective of the bird enemies of the worms. 

As to remedies, the bandages and traps used for the ordinary spring 
canker-worm will answer admirably, though, owing to the somewhat 
different history of the insect, they should be applied at a different time 
in the year. The object being to prevent the wingless female moth from 
ascending the tree, the bandages should be placed in position by the 
first of October and continued for six weeks or more. Mr. Coquillett 
has found that tarred -paper bands are as serviceable and cheap as any- 
thing that can be found. Ordinary carpenters' sheathing-paper is the 
best. A strip of the ordinary width should be tied around the base of 
the tree, leaving no part of the trunk exposed between the paper and 
the ground. The tar with which the paper is then smeared s^hould be 
mixed with a little castor oil to prevent it from hardening too rapidly. 

The lime-tree winter-moth is represented in all stages at Plate VI, fig, 4. 
The colors of the larva are bright yellow, lighter beneath, with ten crinkly, 
longitudinal lines down the back, and a rust-colored head. The male 
moth has rusty, buff* fore wings, while the hind wings are much lighter. 
The female is grayish, with a parallel row of black patches down its 
back. 

The resin inhabiting Diplosis {Diplosis resinicola O. S.). — In 1868 
Mr. Sanborn exhibited before the Boston Society specimens of a " Ce- 
cidomyions larva," which he had found feeding in companies of thirty 
or forty in the pitch exuding from wounds in the bark of Pinus rigida, 
" Whether they were the prime cause of the injury to the tree was not 
plainly apparent.' ' (See Proc. Bost. Soc. Nat. Hist., XII, 93.) In the pro- 
ceedings of the Entomological Society of Philadelphia, 1871, p. 345, 
Osten-Sacken records the discovery of similar larvae in the exuding 
iresin of Pinus inops at Tarrytown, N. Y. These he reared to the perfect 
state, and gave the species the name Diplosis resinicola. 

Early in May the two or three year old branches of Pinns inops ip the 
vicinity of Washington were observed to be quite extensively infested 
by these insects, which were then in the larva state and actively feeding. 
They shortly turned to pupae, and the first midge emerged May 26. On 
June 11 larvae of the same species were found upon the twigs of Pinus 
rigida at Ithaca, N. Y. Pupae were also found in the same twigs, and 
June 13 the first midge issued. In February, 1880, 1 collected specimens 
of similar larvae at Orange Lake, Florida, on twigs of Pinus taeda^ which, 
upon the appearance of the adults on March 1, were found to be of the 
same species. 

Plate YI, fig. 5 shows weU the work of this inseot,^ The lumps of ex\id- 
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ing resin may contain from two to thirty of the larvae, which, when full 
grown, measure on an average 6""" (about one-quarter of an inch) in 
length. While still feeding they are pale orange in color, but, after 
ceasing, they become of a bright orange. The spiracles of the anal seg- 
ment are at the summit of two protruding tubercles, and around each 
is a small whorl of four fleshy papillae. The other spiracles are small 
and black. The larvae are much elongated, and are widest at the 6th 
segment ; the under sides of segments 1 to 7 are furnished each with two 
transverse rows of short black or brown spines, probably for locomotive 
purposes. While burrowing in the bark and resin the anal tubercles 
are always at the surface. When, however, the larva contracts to pu- 
pate, the end of the body is drawn in, but an open channel is left so that 
the air has free access. When about to give out the adult, the pupa 
works its way to the surface of the resin and protrudes half its body, so 
that there is no danger of the midge becoming fastened in the sticky 
gum. Dried lumps of resin fairly bristling with protruding pupa skins 
are a common sight on trees affected by these insects. 

The adult insect is large, measuring 9"^" (.354 inches) in wing expanse. 
The head is blackish, the thorax gray, and the abdomen dark red. The 
male antennae are 26-jointed, with alternate single and double joints, all 
pedicelled ; the female, 14-jointed. The main peculiarity of the adult 
form is in the remarkable gibbosity of the head, the eyes joiniog to- 
gether at the summit and covering nearly the whole head. The wing 
venation and other points are shown in the plate. The resin exuding from 
the wounds on P. inops is perfectly clear, and permits one to count the 
number of the larvae and to watch their every motion. 

Upon the Loblolly pine (P. tdeda), however, it is milky, and the pres- 
ence of the insect cannot be ascertained without opening the mass. 

We have as yet no data upon which to state definitely whether the 
eggs of* the midge are laid upon the uninjured bark, and it is the work 
of the larvae in the bark which causes the resin to exude, or whether it 
\ is only in resinous exudations, caused by a bruise or by the work of 
? some other insect that the eggs are laid. In the clear lumps on Pinna 
I inops the larvae are always observed with their heads applied to the 
I abraded bark. 

i Somewhat similar, though evidently distinct, larvae were found feed- 
\ ing in the resin exuding from the wounds made by the larva of Betinia 
i ComstocJciana in the twings of Piyius rigida. It is probable that they may 
\ be Osten-Sacken's Cecidomyia pimts-inops, but it is difficult to say posi- 
\ tively, as his description of this species is so very indefinite. 
; A NEW WHEAT-FLY {CMorops proxima Say).— April 19, 1880, speci- 
; mens of an insect infesting wheat were received from Mr. E. Schneider, 
Fairview, Todd County, Kentucky. The wheat had been doing well 
until within a few weeks of the time of sending, when it began to turn 
yellow in spots. Examination showed the insects working between the 
; blades and seemingly^ trying to reach the first joint. While some injury 
had been done to the crop, it was still not at all seriously affected, as 
: there were in nearly every case enough uninjured and quite vigorous 
. stalks left in each plant to insure a good crop. 

; The first specimens received were dried up greenish-yellow larvae. 
\ When alive they had evidently been fat maggots of about 7°"™ (.27 inch) 
^ in length. A few days later additional specimens of the iufested wheat 
; were received, in which were found several puparia (corresponding to 
j the so-called " flaxseed " state in the Hessian fly). These were of a light 
I yellowish color, and the outer skin was so transparent that the inclosed 
pupa could be readily seen. They were about e™"* long by 2°" broad. 
17 AO 

I 

5 
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Two adult flies issued on May 10, and proved to be specimens of OhUh 
rops proxima, described many years ago by Say from specimens collected 
in Indiana. So far as can be ascertained, the habits of this fly have not 
been recorded, though they might well have been suspected from the 
habits of allied known species. In his second New York report, Dr. 
Fitch described eight species belonging to the same family {Oscinidae)^ 
and statM that he had found them in abundance by sweeping the wheat 
with a net. In Europe closely allied flies have always been among the 
most prominent enemies of the grain crops. As long ago as 1750 Lin- 
naeus estimated that the damage done by Chlorops frit to the barley 
croi) in Sweden amounted to one hundred thousand golden ducats (haiLf 
a million of dollars) annually. 

The species under consideration was called proxima by Say on account 
of its very close relationship- with the destructive CMorops Uneata* of 
Europe, the only distinguishing mark of importance being that the back 
of the abdomen in the American specimens is yellowish, while in the 
European individuals it is pale greenish black. The ravages of C. Uneata 
with those of other allied insects in France were the occasion of the ap- 
l^oiutment of M. Olivier by the Society of Agriculture iu 1812 to investi- 
gate their habits. M. Olivier was followed in this work by M. Au- 
douin, Herpin, and Gueriu-M^neville. As the result of their investiga- 
tions it was discovered that the adults of 0. Uneata were most abundant 
in late May or early June, when they paired and the females deposited 
their eggs upon the wheat stems just below the sheaths of the ears, 
which are then forming. The larvae made small external burrows down 
to the first joint, which never reached the heart of the stems, but which 
deformed the heads. Upon reaching the first joint the larvae had at- 
tained full growth and transformed at the ends of their burrows. In 
September the adults again made their appearance and, after living 
many weeks, coupled and deposited their eggs upon the rye and com 
quite recently sown, the larvae feeding upon and deforming the central 
shoot, living between the stem and the sheath. The remedies advised 
were, first, hand picking, pulling up and destroying the infested plants; 
only practicable upon a very small scale ; second, rotation of crops. 
Curtis has advised dusting with soot or lime upon the appearance of the 
flies in autumn to prevent the deposition of eggs. 

As regards (7. proxima^ it will in all probabSity be found to be double 
brooded, one brood upon winter wheat and the other upon spring. Its 
habits and, more particularly, its periods are not well enough known to 
enable us to suggest a remedy, but it is well worth careful study. 
Wherever it is found, the date of the appearance of the flies both in the 
fall and spring should be carefully noted, as it is possible that late or 
early sowing would afit'ect its increase. The colors of larva and pupa 
have already been given ; the adult is bright yeUow with the darker por- 
I)ortions black. Its body is d.S'"™ (.134 inch) long, and the wings when 
closed extend for a considerable distance behind. • 

The Texas heel fly. — Specimens of a so-called Texas cattle heel 
fly were received during the winter from Mr. E. K. Carr, of Kerrville, 
Kerr County, Tex., and proved to be nothing more than the common 
bot fly of the ox {Hypoderma (Oestrus) hovis Deg.). 

The WOOLLY apple louse {ScMzoneura Zampera Hausm.) — To the 
excellent article on this insect by Dr. Gyrus Thomas in his last report 
(Transactions of the Department of Agriculture of Illinois, 1878, Yol. 
XYI, p. 128) we have not much to add. Some few observations, however, 

* Considered by Gmelin to be synonymouB with Chlorojpt taeniopm of Curtis> (7. nasuia 
Meigeiii and (7. glabra Westwood. 
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made during th^ past season, may here be given as supplementing that 
paper. 

In Washington during the past winter the trunk form has maintained 
itself upon the trunk throughout the whole winter without the interven- 
tion of a winter egg, and the root form has done the same. The winter, 
however, has been an unusually mild one. 

The winter egg was found on several occasions duriog the winter in 
crevices of the bark over which a colony had been stationed during the 
summer. It was a rather long ovoid, measuring .322"^- (.125 inch) 
in length and was very similar to the winter egg of ColopJia ulimcola 
(Fitch), as described by Eiley in Bulletin ISo. 1, Vol. V, Hayden's Survey. 

This egg was laid, as Professor Thomas supposes, by a wingless fe- 
male, difiering from the ordinary agamic form to a certain extent. 
These females we only know from finding their skins around the win- 
ter egg, since they often die without depositing it. The males we have 
not seen. 

We would take exceptions to the following statement in Dr. Thomas's 
article : 

So far as the method of propagation is concerned, it has been shown hy Dr. William 
M. Smith, of New York, that it differs slightly from the true Aphides, in that the young 
larya produced by the agamic females are inclosed in the tidn egg-shaped covering 
heretofore mentioned, from which they have to free themselves in a manner analogous 
to hatching. The remains of this covering may often be seen attached to the tip of 
the abdomen, and is doubtless the supposed cottony secretion alluded to by Dr. Fitch 
in his description of the young laxvae. 

Mr. Howard has repeatedly watched the birth of the young of the 
wingless agamic females, and positively states that they are born with- 
out the enveloping pellicle or pseudovum. While the head £ind its ap- 
pendages were still within the mother, he has seen the legs kicking vig- 
orously outside. Judging from analogy, however, the young from the 
winged viviparous females would be born within a pseudovum, and it 
was probably these which Dr. Smith observed (we have no information 
as to where the paper was published), and from which he has drawn too 
hasty a conclusion. In the births which were observed, more or less 
of the waxy (not cottony) excretion was observed at the tip of the abdo- 
men of the young louse from the moment that its abdomen was percep- 
tible, thus showing that Dr. Fitch was not necessarily mistaken on this 
point. 

That the above ground colonies are usually started by migrating indi- 
viduals from the roots or from eggs laid near the ground we consider as 
probable, since a regular upward progression was observed through the 
summer, the suckers being first affected by young lice, which were seen 
to issue from the ground, and the higher parts of the tree at a later pe- 
riod. When working upon suckers, the little colonies seemed prefer- 
ably to gather in the axils of the leaves, soon causing the leaves 
to fall off. They were also almost invariably upon the tender and 
greener side of a shoot, rather than upon the brown and more weather- 
beaten side. 

As regards the natural enemies of the woolly louse, perhaps the most 
eilective are the spiders, many of them spinning webs directly over 'a 
colony of lice and living at their ease, taking their food when they de- 
sired. The next in efiaciency were the chalcid flies (JSriophilus mail HaM.) 
Plate YI, fig 6.) 

The root louse syrphus fly (presumably the Plpiza radicum of Walsh 
; and E-iley), has also been found in considerable numbers. That the eggs 
I of this fly are laid in the midst of the waxy excretion and not upon the 
\ bark of the tree, is shown by the fact that among a number of iice whicii 
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were carefully collected, placed in a pill-box and neglected for several 
daySj were found two half-grown syrphus larvae, which must have been 
present in the egg state when the lice were placed in the box. Many 
Ohrysopa cocoons were found in the neighborhood of the colonies, and 
the larvae of Coccinella d-notata were quite abundant. 

As to remedies, the above-ground colonies are readily destroyed by 
almost any of the old insect- washes. Their waxy water-proof covering, 
however, renders it necessary that the application, if very liquid, should 
be thoroughly applied. The root individuals are almost as difficult to 
get at as the celebrated grape phylloxera, A heavy, damp soil seems to be 
inimical to them, while in a dry, porous soil they flourish. Hence it has 
been recommended that the earth around the crown of the tree should 
be kept hollowed into a sort of a basin, in order that the water may col- 
lect there. It has also been recommended to clear away as much earth 
as possible trom the upper roots, and pour on strong soap-suds or hot 
water. It is very probable that the extensive series of experiments, now 
being made in France for the pui'pose of ascertaining an effective remedy 
for the phylloxera, will bring to light some application which wiU be 
equally applicable to our apple root lice. 

A NEW PARASITE ON THE CABBAGE PLANT LOUSE. — Numerous Spec- 
imens of a small hymenopterous parasite were bred from specimens of 
the well-known cabbage plant louse (Aphis hrassicae Linn.), which were 
received from Mr. Rusha Denise, of Norfolk, Va., February 27, 1880, 
These parasites proved to belong to an un described species. They were 
referred to Mr. E. T. Oresson, vTho characterizes them as foUows : 

TiiioxYS PiCENS Cresson (n. sp.) 

Female. — Piceoiis or shining black, smooth and polislierl, impnnctnred ; clypens and 
mandibles duU testaceous, palpi whitish; anrennae bhvckish, sometimes more or less 
pale beneath, 14-jointed, the joints faintly tinted or grooved, the last one longest; 
"wings hyaline, snbiiidescent, stigma subhyaline; legs dull testaceous, the femora and 
tibiae varied more or less with fuscous j abdomen brow a or x>ale xjiceous, venter, pale. 
Length, .10 — .12 inch. 

Male. — Antennae longer, 17-jointed; legs black or fnscons, the anterior pair gen- 
erally paler, trochanters, base of tibiae and of the tarsi dull testaceous. 

Hdb, — Norfolk, Va. Parasitic upon Aj^his hrassicae. 

Fungi as insecticides.— The followiT?g result;^, coij^Viised froni a 
valuable paper by Prof. A. N. Prentiss, of Oorneil University,* may be 
given as corroborating the results reached by the department in its ex- 
periments upon Aletia^ and published in the Eeport on Cotton Insects, 

The writer finds that, although the air of his laboratory and the ad- 
joining rooms becomes tilled with innumerable spores during the season 
when molds, yeast, and other fungi are cultivated by his classes in my- 
cology, plants growing in the various rooms are often greatly infested 
with aphides and scale insects which do not apx)ear to be subject to any 
disease, while on the other hand fungoid diseases not rarely attack the 
plants themselves. From this it appeared imx>robabl6 that yeast and 
common molds could be made efficacious in the destruction of noxious 
insects ; but with a view to ascertaining as many facts as possible bear- 
ing upon the subject, a series of experiments upon house plants, grow- 
ing under conditions l^ivorable to the growth of fungi, were carried on 
by Professor Prentiss and his assistant, Mr. Henry. 

Plants infested with aphides scale insects, or red spiders were isolated 
in various ways and the insects counted, or, where this could not be done 

* Destruction of Obnoxious Insects by means of Fungoid Growth," American Nat- 
uralist, 1880. Through the courtesy of Professor Prentiss, I have been a.))le to study 
the manuscript of this paper prior to its publication. 
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on account of tlieir great numbers, the insects were carefully removed 
from all but a few leaves, and those allowed to remain were numbered. 
Yeast in an active state of fermentation and from several makers was 
then ax>plied so as to drench the insects and all parts of the plants : and 
in some cases open vessels filled with yeast were i)laced,below the plants, 
in some cases the foliage of the i^lants was found much disfigured by 
brownish blotches, apparently caused by the yeast. Sometimes the in- 
jects multiplied rapidly after the application of the fungus, and a very 
few which died were not found to contain the spores or mycelium of 
fungi so far as could be seen by a careful examination with high powers 
of the microscope, and, indeed, this may be given as the general result 
of the exi^eriments carried on where the humidity of the air was not ex- 
cessive. At other times the aphides died in considerable numbers ; and, 
when placed on pieces of moist earthenware, the dead insects devel- 
oped quantities of hyphae, which were recognized by their fruit as be- 
longing to one of the molds {Mucor sp.) This result is especially 
noticeable in an experiment (No. 5) in which the plant was placed in 
a close Wardian case, where the moisture alone might have caused 
the death of the insects, and where the torulae, covering everything, 
would naturally tend to assume the mucor form, and the ever present 
spores of molds to develop mycelium and this fruit. A test experiment 
($5"o. 9) in which aphides not subjected to the yeast treatment became 
covered by a fruiting mucor goes to show that too much credit must no* 
be given to the yeast as the cause of the death. 

!^om his experiments Professor Prentiss concludes that yeast cannot 
be regarded as a reliable remedy against such insects as commonly affect 
plants cultivated in green-houses, rooms, and parlors, while it may injure 
some plants by disfiguring their foliage and giving rise to molds on the 
jars and soil in which they are grown ; but the fact that some insects are 
subject to fungoid epizootics renders it possible that we may yet be able 
to induce diseases of this nature at will. 

While, therefore, the practical application of fungi as insecticides is 
as yet far from being an assured success, and climatic conditions must, 
necessarily, be always carefully considered in applying remedies of this 
nature, even after it is demonstrated that they can be successfully ap- 
plied under the most favorable conditions, yet we believe that the sub- 
ject is worthy of much careful study and experimentation, especially 
with a view to cultivating destructive fungi in Pasteur's fluid, sweet- 
ened paste, and other substances known to be favorable to the growth 
of the seorganisms, in which they may be extensively propagated, and 
with whicli they may be readily applied to plants infested with the in- 
sects it is desirable to destroy. 
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EXPLAUATIOM TO PLATE L 

¥iG. l.—IIeiio2Jkila tmipuncta, pupa, and 

adult. (Ori;<:iDaL) 
Fig. ^.—Nemoraea leucaniae, larva, pnparium, and 

adult ; also fore part of an army- worm showing 

placing of parasitic eggs. <Original.) 
Fig. S.-^Meliophila unipuneta, larva. (Original. ) 
Fia. i.—Oicadiila exitiotm. (Original.) 
TMt. 5.—0ecidemyia tnfolU, laxrm, eooooaa, snd 

adult. (Original.) 
Fig. Q.~-Languriamotardi,eggB, larva, pnpa,adalt, 

and manner of work. (Original.) 

EXPLANATIOII TO PLATB IL 

Fig. 1. — Lavema sabalellat larva, pupa, adnlt, and 
manner of work. (Original.) 

Fig. 2.— Aondifoa tplendorifereUa ; «, leaf of apple 
showing work ; b, summer larva ; e, larva in case 
traveling; d, cases tied up for winter; e, hibernat- 
ing larva ; /, pupa ; ^, moth ; k, parasite. (Orig- 
inal.) 

Explanation to Platn HL 
Fig. 1.— Twig of grape-vine with larvae and adults 

of Oretptodera ehalybea. (Original.) 
TlQ.2.—Graptodera ehalybea, larva, adult, hind 

femur of adult. (Original.) 
Fig. 3. — Artiput Jloridanut, adult and results of 

work. (Original.) 
Fig. 4.-— dooceris tuparagi, eggs, larra, adult. 

(Original.) 

Fig. 5.—PhaJcellura hydHniiaUi, larvae, pnpaa, and 

adults. (Original.) 
Fig. ^.—Tachina parasitic upon the lyelon-worm. 

(Original.) 

Explanation to Plats IV. 
Fig. 1. — Nematus similaris ; a, egg; b, younglarva; 
c, full-grown larva ; d, anal segment of full-grown 
larva ; e, cocoon ; /, adult. (Original.) 
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XxPLANATioir to Plate IY.— Continued. 

Fig. 2.—Oorythwa weuata, adult. (Original.) 

Fig 9.—Oorythuea etreuata, eggs and immature in- 
dividual. (Original.) 

Fig. 4. — LiihoeoUeiit htimadryadeUa ; a, mine; 6, 
young larva; c, full-grown flat-form larva; d, 
head of same, enlarged ; antenna of same, en- 
larged ; /, round-form larva from above ; g, same 
from below ; h, head of same, enlarged ; i, an- 
tenna of same, enlarged ; maxilla and palpus 
of same, enlarged ; I, labium, labial palpi, and 
spinnerets of same; i»,piipa; n,«ide view et 
pupal crest ; o, &ont view of same ; p, ooooon ; q, 
moth. (Original.) 

Explanation to Plats T. 

Fig. l.-^Bethii» eovurtotManm, larva, pupa, adult, 

and work. (Original.) 
Fig. 2.^JUtinia /ruttmnm, larva, pupa, adult, and 

work. (OriginaL) 
Fig. 3. — Lebkt grandUy enlarged and natural size. 

(Original.) 
Fig. 4. —LigyruM rugie^a, (Ori ginal. ) 
Fig. 5.-^Laehnoitema farcta. (Original.) 
FiQ. 6.—€Meehim pini/oliellm, larva, pupa, admit, 

and work. (Original.) 

XXPLANATIOV TO PLATE YI. 

Fig. l.—Oylatformicariut. (Original.) 
Fig. 2.—Epieaerut imbrieatut. (Original.) 
Fig. Z.—Oantkmria nuttaUi. (Original.) 
Fig. 4.— Htftemt« tiliaria, larva, adult, cT and ?. 
(Original.) 

Fig. 5.— DipZom rtsinicola, specimens of work, 
adult, wing enlarged, cf and ? antennae. 

Fig. 6. — Agonioneurus mali, and enlarged antennal 
flagellum. (Original.) 
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COTTON INSECTS. 



[The edition of the Eeport upon Cotton Insects published by this de- 
partment being too small to supply the demand, we give here a risumi 
of the more important chapters.] 

THE COTTON-WOEM. 

{Aletia argillacea Hiibner.) 

Order Lepidopteeaj family li^^ocTUiDAB. 

NOMENCLATURE. 

In glancing over the literature on the insect under consideration we 
find that it is known by various popular titles. The ^^ Ohenille^ is a 
; name which still holds in many parts of the South. It was originally 
; introduced by the French planters emigrating from Martinique and 
I other French West Indies to Georgia in 1801-1802, and also by the 
■ French settlers of Louisiana. Although literally signifying nothing but 
\ caterpillar J it has come to be applied to this insect distinctively, as the 
I caterpillar j)ar excellence. The " army-worm'' is a title which has often 
I been applied to this insect, but is one which should be avoided on ac- 
I count of the danger of confounding it with the army- worm of the North. 
I In order to avoid this danger many have called it the "cotton army- 
|worm.'^ Mr. Glover has given his sanction to this name in the Depart- 
; ment of Agriculture reports. It has also been called by many writers 
J " the cotton-caterpiUar," a name sufficiently distinctive. By many it is 
f known by the simple term "the caterpillar" in contradistinction to "the 
worm'^ as commonly applied to tfhe boU-woim. By others, and these 
5ire by far the majority, it is termed "the cotton- worm." This latter 
taiame we have adopted as being the shortest, simplest, and best adapted 
rfor a popular name. The moth has generally been called the "cotton- 
;1Qy" or "cotton-moth" or "cotton-worm-moth)' 

} As to the scientific name of this insect there is some doubt. The 
f^pecies was described in 1827 by Thomas Say as Noctua xylina; and it 
[was long known under that name. In 1874 Mr. A. E. Grote discovered 
[that an insect, which he believes to be our cotton- worm-moth, was fig- 
tired and described by Hiibner in 1822 under the name oiAletia argillacea. 
;The latter name is the one which is now in general use. 

PAST HISTORY. 

. The cotton-worm is probably indigenous to South America, and is an 
^iDtroduced insect' in the United States. The first appearance of it in 
.ihis country now on record was in 1793. This was followed by an ex- 
iremely disastrous invasion in 1804. From 1804 to the present day there 
pias never been a season in which the cotton- worm has not done more 
Ijr less damage in some part of the cotton States. Among the years in 
:Which this insect has been most destructive were 1804, 1814, 1825, 1844, 
1846, 1866, 1867, 1868, 1872, 1873, and 1876. 7 ? , , 
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STATISTICS OF LOSSES. 

The following table presents the estimated losses from the rava^s^es of 
the cotton-caterpillar. The percentage estimates are taken from the 
answers of correspondents, and the actual loss readily obtained from the 
known average value of the crop : 



Statef. 

■ 


Percentages of loss for 
worst years. 


Total crop.— Aver- 
age for 14 years, 
in bales. 


Losses. — Average 
for worst years, 
in bales. 


Value at $50 per 
bale. 


mghest. 


Lowest. 


Average. 








5 

16.5 

24 

17.8 

17 

20 

28 

8 

5 


224, 500 
474, (iOO 
49, 700 
536, 700 
706, 000 
438, 700 
525, 000 
347, 000 
147, 000 


11, 225 
78, 422 

12, 000 
95, 790 

123, 070 
89, 740 

148, 125 
27, 760 
8,365 


$560, 000 

3, 912, 000 
600,000 

4, 789, 000 
6,150,000 

4, 487, 000 
7,406.000 
1, 380, 000 

418, 000 




25.1 


15 




25.2 
24 


12.5 
15 




35 


20 




















17i2 


3, 449, 200 


594,497 


29,711,000 









The terms "highest" and "lowest," in the columns devoted to per- 
centage of loss, do not refer to the greatest amount of injury, or the re- 
verse, inflicted in individual localities, but to )a general average for the 
principal counties of heaviest production on the one hand, on the average 
for the remainder of the State on the other. The average for the State 
as a whole appears in the third column. 

The result shows a possible loss of $30,000,000 in years of general 
prevalence of the worm, and as these visitations are becoming more 
frequent, it is probable that the real losses from the cotton-caterpillar 
are equivalent to an average of $15,000,000 to $20,000,000 annually for 
the entire period since the war. There is much evidence aLso to fihow 
that the losses were equally disastrous prior to 1861. 

It should be stated that the Indian Territory, Virginia, and some other 
States, produce a small amount of cotton j which, with the productions 
of North Carolina, are not included in the above figures. It should also 
be borne in mind that while the quantities are assumed as State aver- 
ages for the period since the war, they are approximately correct, sufli- 
ciently so for the purposes of this exposition. 

Fifty dollars has been assumed as the price of a bale of cotton, though 
an average of fourteen years would raise these figures considerably. 
The plantation prices, from 1865 to 1870, ranged from 40 cents per pound 
down to 12 cents ; or, per bale, from $180 to $60 ; and cotton is now sold 
upon the plantation at $40. Our estimate, therefore, of $50 per bale, 
is only an average for the last eight years. 

Of course the percentage of loss cannot be demonstrated beyond pos- 
sibility of cavil J the aim has been to make it too low, rather than a pos- 
sible exaggeration. 

HABITS AND NATURAL HISTORY. 

The ego. — In this stage of its existence the cotton -worm is known 
to but few people, both its color and size shielding it from the observa- 
tion of untrained eyes. Every cotton planter should, however, not only 
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become familiar with the appearance of the egg but know just where to 
look for it. W ith this knowledge time may be gained, the loss of which 
in the application of remedies may result disnstiously. As it is now, 
the worms are rarely observed until nearly fnll-gro\\n, and then but 
little time remains for the protection of the crop. 

The egg is circular, much flattened, and ribbed; its greatest diameter 
is a little more than one-fortieth of an inch (.685°^™) ; its form is shown 
in Plate IX, Fig. 1. When first laid the egg is of a beautiful bluish- 
green color; this changes to a diity white before it hatches. 

Owing to the fact that the tender foliage at the top of the plant is 
first destroyed by the cotton- wprm, it is generally believed by planters 
that the greater number, if not all, the eggs are laid upon that part of 
the plant. This belief gave rise to the practice which has been carried 
on in some localities, of cutting off and destroying the terminal shoots 
of the })lant; the planters thinking that in this way the eggs would be 
destroyed and the crop saved. This idea I found to be an erroneous one. 
Earely eggs may be found on any part of the plant above ground, but 
almost invariably they are deposited on the lower surface of the larger 
leaves, and by far the greater number of them are to be found on the 
middle third of the plant. (Plate VII, fig. 1.) 

The eggs are deposited singly, and I rarely found more than four or 
five upon a single leaf, even when the moths were most abundant ; still 
they sometimes occur in greater numbers. The duration of the insect 
in this state varies greatly, depending upon the season. During the 
wanner part of the summer months the eggs hatch in little more than 
two days after they are deposited, but in the autumn they may remain 
; nearly a week before the larvae issue. 

The larva. — Some time before the larva issues, it can be seen through 
* the transparent shell of the egg, the eyes, mandibles, and V-shaped 
suture separating the epicraniumfrom the clypeus being especially promi- 
^- nent. A few hours later, after repeated efforts, which are plainly visible 
I with a microscope, the larva succeeds in breaking a hole through one 
^ side of the shell, and it soon eats its way out. Occasionally the larva, 
" as soon as it emerges, eats a portion of the egg-shelly usually, however, 
^ the shell is left undisturbed. 

The newly-hatched larva is of a very pale-green color, or white with 
f a faint tinge of green; the head is pale yellow, with no trace of the black 
f pihferous spots which are so conspicuous in the later stages ; the ocelli 
^ are black ; the piliferous spots of the body are at first quite indistinct, 
|5 but soon become more prominent; the thoracic legs and the third and 
I fourth pairs of abdominal legs are very long ; the first and second pairs 
^ of abdominal legs are mere tubercles. 

^ The young larva usually remains on the lower surface of the leaf upon 
^ which the egg was deposited, feeding upon the more tender portions and 
^ leaving the upper cuticle unbroken. Sometimes, however, smaU larvae, 
^ which evidently have been hatched recently, are found on leaves where 
no signs of egg-shells can be detected, while shells but no larvae are 
V found on larger leaves just below these. Yet I believe that the larvae 
^ always feed a little before leaving the leaf on which they were bom. 
^ The young larva does not eat entirely through the leaf until it is nearly 
: two days old, and often not until the fourth day after it leaves the egg. 
'Thus the earliest indication of the presence of the worms is numerous, 
email, semi-transparent spots upon the larger leaves. The smallest lar- 
vae which I found eating through a leaf in the field measured from 
f^five-sixteenths to three-eighths inch in length (8°^"" to 9.6°"™). In con- 
^fijiement the newly-hatched larvae eat the upper surface or lower surface 
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of the leaf according as they happen to be on one side or the other, but 
do not perforate the leaf till two to four days old. The injury done to 
the cotton during this early part of the life of the larvae is inconsiderable. 

Observations made in the held during the month of August indicate 
that, as a rule, this insect lives at that season thirteen days as a larva, 
before webbing up, and remains as a larva one day after this, before 
changing to a pupa. Occasionally two days elapse between the web- 
bing up and the change to pupa. Specimens which were kept in breed- 
ing-cages in my of&ce remained eighteen days in the larval state. This 
unusually long time was probably due to the fact that the temperature 
of the room in which they were kept w^s much lower than that in the 
cotton-fields. Specimens bred by Professor Glover under similar circum- 
stances passed twenty days before webbing up.* 

The larva sheds its skin five times during the period of its growth. 
The individuals which I bred molted at regular intervals of three days, 
the first molt being made when the larvae were three days old. At 
this molt nearly all the larvae ate their shed skins. During the first 
stage the head of the larva is marked only by the six black eyes on either 
side. After the first molt the conspicuous black spots on the head 
appear. When six days old the larvae molted the second time, and 
when nine days bid the third molt occurred. At this molt the larvae 
began to vary in color 5 some becoming striped with black and others 
remaining green. On the twelfth day the fourth molt occurred, and 
the fifth molt on the fifteenth day. Three days later the larvae webbed 
up. When full grown the larva measures one and five-eighths inches 
in length. A detailed description of the full-grown larva is appended 
to this section. 

The variation in color referred to above is quite interesting ; no expla- 
nation of it has been discovered. I found by experiment that the dis- 
tinction is not a sexual one, as moths of each sex were bred from each 
kind of larvae. General observations, that is, those made without abso- 
lutely counting the individuals of each color, show that there are no 
dark larvae in either the first or second broods. About one-fourth, or 
less, of the tliird brood are striped with black. About one-half, or 
slightly more, of the fourth brood are dark, many of them being almost 
entirely blaek ; while nearly all of the fifth brood, " third crop^' of the 
planters, are black or very darkly striped. 

After the larvae become large enough to eat through the leaves, or, in 
the language of the planter, " to rag the cotton," they move to the top of 
the plant and destroy the tender terminal foliage ; thus the earliest indi- 
cation usually observed of the presence of the worms is the ragging'^ 
of the tops of the plants. As already stated, this has led to the practice 
of ''topping" the cotton. 

In feeding, the worms rest upon either the upper or lower surface of 
the leaf, but more frequently upon the latter. They eat most early in 
the morning and late in the evening. As we have frequently observed 
with other caterpillars, the cotton-worm may often be seen resting upon 
some portion of the plant, supporting itself by its prolegs and swinging 
the anterior part of its body from side to side as if fanning itself. The 
larva has another interesting habit. When touched or otherwise fright- 
ened, or sometimes when it wishes to move to another part of the plant, 
it suddenly throws itself by a jerking motion into the air. I have care- 
fully studied this mode of jumping. It is as follows : The larva clings 
to its support by it^ three posterior pairs of prolegs; it swings the an- 



* Agiicultural Report, 1855) p. 75. 
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' terior part of its body to one side, and then, rapidly moving it to the other, 
j lets go at the proper moment ; the momentum of rhe anterior part of the 
! body is sufficient to carry the whole body .some distance. In this way a 
j larva can jump two feet in a horizontal direction. They will often spring 
I from the highest part of the cotton plant and fall to the ground. On 
one occasion (August 26) I was in a field where the plants were nearly 
stripped of their leaves at the top ; the larvae were moving to the lower 
leaves. I saw none crawling down the stalks. All, so far as observed, 
performed the joume^y by jumping. They rarely fail to alight upon their 
feet and cling to the object touched, l^ot one in fifty strikes one leaf 
and falls to another before getting hold with the hooks with which the 
prolegs are furnished. Many, sprmging too far from the plant, would 
touch no leaf and thus fall to the ground. I have been unable to find 
any silk connecting the larva with the object from which it springs ,• and 
I am of the opinion that in jumping it does not spin a thread. 

I did not observe a single instance of systematic marching, as is indi- 
cated by the popular name army-worm, which has been so generally 
applied to this species, I saw on several occasions immense numbers 
I of the larvae on the ground, crawling in all directions in search of food 
or places in which to transform. And on one occasion I saw myriads 
of the worms of different sizes crawling in all directions over the ground, 
when there was plenty of food and places in which to transform on the 
plants, as not more than one-third of the foliage had been eaten. This 
was the time when I observed so many larvae springiag from the stripped 
upper portions of the plant to the leaves below ; perhaps most of the 
worms on the. ground were those which, in jumping, had failed to alight 
on the lower leaves. I visited the field at night to ascertain if the march- 
ing was kept up at that time. I found none crawling over the ground, 
and nearly all those on the plants were perfectly at rest. 

When the larvae are feeding on the cotton in great numbers there 
arises a peculiar sweetish odor, which, although not easy to describe, 
is very characteristic. This odor, I supposed, proceeded from the excre- 
ment of the larvae; but Mr. Trelease is of the apinion that it is "due 
partially to the crushing of the leaves by so many mandibles." In any 
case this odor is perceptible only when the larvae are present in great 
numbers. The fact that many planters say that they can smell the 
worms sooner than they can find them otherwise is very strong evidence 
of the lack of proper knowledge of the habits of this species. . 

Although, as a rule, the cotton- worm feeds only on the leaves of the 
cotton plant, it is occasionally found lying within the open flowers feed- 
ing upon the stamens. It also frequently destroys the buds and small 
bolls. This is the case when the plant is stripped of its foliage. I have 
also seen many buds and bolls destroyed when the foliage on the lower 
third of the plants was eaten but little. When a cotton-worm destroys 
a boll, it does not, like the boll- worm, merely eat out its contents, but 
often eats the greater part of the pod also. 

From what has been learned respecting the time required for the full 
development of the larva, and the small amount of injury done during 
its early stages, it can be seen that the accounts which are often heard 
respecting the short time which elapses from the first appearance of the 
worms to the complete destruction of the crop are founded on an error. 
We have heard many accounts of instances where fields had been 
■ittacked by cotton- worms and destroyed within three days! If by 
'fiLrst appearance" one understands the earliest time at which a brood 
)f cotton- worms has been developed of sufficient size, both as to indi- 
viduals and numbers, to be easily seen, these accounts will not convey 
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wrong impression. For example, a planter informed the writer, in 
reply to questions respecting a certain field, that the worms first appeared 
in it three days previous. It was a field adjoining his residence, through 
which he passed every day, and was one to which, as he informed me, he 
had paid special attention. On visiting the field I found it very badly 
infested with cotton- worms which were then two-thirds grown^ and hence 
must have been much more than three days old. 

Although observers may fall into error respecting the time required 
for the devastation of a field of cotton^ by this pest, exaggeration is 
hardly possible respecting the completeness of the destruction which 
sometimes occurs. We have repeatedly seen places in whi^h the plants 
were so completely stripped of their foliage that there were not left as 
many uneaten leaves as there were stalks, a few dried and brown leaves 
on the lower part of the plants being the only semblance of foliage left 
on what, ten days previous, was a beautiful green field. In cases of 
this kind, not only are aU the green leaves eaten, but the young bolls 
are also destroyed, and often the bark is gnawed from the small branches. 

The stopping of the growth of the plant is not the only loss which the 
destruction of the foliage entails. Open cotton is frequently injured by 
the dropping of the excrement of the larvae upon it. Much injury also 
results from the premature opening of the bolls, caused by the destruc- 
tion of the foUage. Not only is such cotton of inferior quality, but when, 
in addition to the fully-developed boUs, many immature ones are made 
to open, it is often impossible for the planters to pick the cotton before 
mudi of it falls out upon the ground and is thus seriously damaged. 
Immense losses sometimes occur in this way, when wind and rain closely 
follow the destruction of the foliage by the worms. 

On the other hand, in some parts of the cotton belt — notably the more 
northern sections — the advent of the cotton-worm is not dreaded. It 
rarely reaches these regions till late in the season, and then the planters 
consider the destruction of the foliage a benefit rather than otherwise, 
as in this way th^ maturity of young boUs, which would otherwise be 
destroyed by frost, is hastened. Sometimes, even in southern portions 
of the cotton belt, in localities where the plant grows very rank if the 
worms do not appear early, the destruction of the leaves late in the sea- 
son is regarded as a source of profit. 

No well authenticated instance is recorded of the cotton- worm feed- 
ing upon any plant except cotton.* Many experiments were tried tc 
induce them to feed upon other plants, aU resulting negatively. Evei 
when the larvae were placed upon plants closely allied to cotton the;5 
starved. StiU there is reason to believe, as will be shown later, thai 
another food-plant exists in Wisconsin at least. 

When fall grown, the larva folds one edge of a leaf over its body anc 
fastens it down with yellowish silk. (Plate VII, fig. 7.) It then spini 
a delicate cocoon about itself. At times, when the cotton- worms ar( 
very numerous, it frequently occurs that the foliage is so badly eatei 
that it is with difficulty that the worms find a leaf in which tb web up 
Their endeavors to conceal their bodies before pupating are at sue] 
times very amusing. The merest fragment of a leaf is called into service 
and frequently very vigorous struggles ensue between rivals endeavoi 
ing to secure the same place. Often, too, the trouble of the successfu 
competitor does not end with his webbing up. Other larvae not ye 

*P. WiiLfrGe, De Bow's Eeviow, iv, 25f (1847), says: the West Indies they fee 
proroisciiously on the leaves of a plant there called the salve-bnsh ; this plant grovs 
about the height and its leaves are a good deal like the mullein of this country, haviu 
m whitish color and a soft velvety feeling. 
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folly, grown, finding this remnant of a leaf, devour it, exposing the pupa, 
which either falls to the ground or hangs suspended by some of the 
silken fiber which happens to be attached to the uneaten frame- work of 
the leaf. A detailed description of the larvae is appended. This will 
serve to distinguish the cotton- worm from other larvae which are some- 
times mistaken for it. 

Aletia argillagea, HiibDer. 

Full-grown larva. 

Length, If inches (41°'™). Color, light-green, striped with white and black, and 
spotted with black and yellow; in many individuals, especially those of the earlier 
broods, the black stripes are wanting. Head, ochre-yellow, with thirty black spots, 
from each of which arises a short, stiff, black hair (13 a). Body, light-green, with 
dorsal line, two subdorsal lines, and lateral line white, and with numerous intensely 
black piliferons spots. The more conspicuous of these spots are arranged as follows: 
Eight forming two transverse rows of four each on the dorsal part of the first body 
segment (prothorax); a simple transverse row of four on each of the two following 
segments (in these two rows the inner spots are much smaller than the outer ones); 
on each of the eight following segments (first to eighth abdominal), four spots, form- 
ing the angles of a square ; a row of spots on the lower subdorsal line, one spot on 
ieach segment; below these, three spots, forming a triangle. In the green varieties, 
the piliferons spots are surrounded with white, and are thus rendered more conspicu- 
ous J Bpiraoles Black. Usually a row of indistinct yellow spots upon and above the 
upper subdorsal line. All legs pale-green ; claws of thoracic legs black ; first pair of 
aiDdoininal legs rudimentary ; second pair half as large as third pair. The distribution 
«f black varies greatly in different specimens. In some there are no black stripes, this 
color being almost entirely absent, except in the piliferons spots described above ; in 
other specimens aU that part of the body above the lateral hue, excepting the dorsal 
and subdorsal lines, is black. The following grades between these two extremes may 
be found : ... 

a. Dorsal line bordered, on each side with black; varies in width in different speci- 
mens, from those in which it is a mere line to those in which the entire space between 
the dQrsal line and the upper subdorsal line is black. 

h. Similar to variety a, except that the space between the snbdorsal lines is also 
l)lack. 

c. Similar to variety 6, except that the space between the lateral line and the lower 
subdorsal line is more or less black. Antennae three jointed, basal joint large, fleshy; 
second joint about one-third the length of first joint, and oft^n not visible, being with- 
drawn inta first joint; third joint equal in length to the first and of a brown color. 
Ttliis joint bears at its outer extremity three conical tubercles, one of which is large, 
appearing like a subjoint, and bearing a small tubercle; mandibles strong, pale, "with 
their edges and teeth black; teeth, four, rather duU. 

THfi PUPA. — After the larva has formed its cocoon within a folded 
leaf, its body shortens and increases in diameter, assuming a somewhat 
fusiform shape. Those parts that were 1 igh t green become bluish or copper 
color. After one or two days have elapsed the larva sheds its skin and 
becomes a pupa. 

This is at first of a delicate green color, but in a few hours it changes to 
a chestnut-brown, which sometimes becomes so dark as to be almost 
black. This change in color is attended by a toughening and hardening 
of the body walls. Frequently the head, thorax, and wing-sheaths be- 
come darker than the remaining portions of the body. The posterior 
third 01 the fourth, fifth, and sixth abdominal segments is much lighter 
^ in color than the remaining part of the segments. When the pupa is 
much contracted, the lighter portion of each of these segments is covered 
by the following segment: The length ofthe pupa varies from five-eighths 
to thirteen-sixteenths inches (16'°"'-20"""). Its form is shown on Plate 
VII, Fig. 10. The wi-ng-sheaths nearly reach the fifth abdominal seg- 
ment. The tip of the abdomen is furnished with four hooks. A short 
distance in front there are four other hooks, each one rising from a small 
pit. Plate IX, fig. 2, represents two views of this part of the pupa, a the 
dorsal view, and b the ventral view. 
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When a field is badly infested with cotton- worms they frequently eat 
the folded leaves containing pupae (Plate VII, figs. 8 and 9). Occasion- 
ally such pupae remain suspended by their hooks and fragments of the 
cocoon attached to the remains of the leaf (Plate VII, fig. 10). 

The duration of the pupa state varies greatly. During the warmer 
part of the summer it is only six or seven days, but in the autumn indi- 
viduals of this species have been known to remain a month in this state. 

The adult. — The size and appearance of the adult are represented on 
Plate VII, figs. 11, 12, 13. The general color of the upper surface of the 
wings and body is light brown. The anterior wings are tinged with 
wine-color on the inner and middle parts, shading into a light olive- 
green on the external portions. These wings are marked by several 
wavy transverse lines of a reddish color, and by a black or grayish si)ot 
near the center of each wing; outer border fringed with white, with six 
reddish spots. These characters will serve to distinguish this insect, 
but a more detailed description is appended to this section. 

Unlike the larva, the adult Aletia argillacea is not confined to a single 
article of food, the moths feeding upon sweets of many kinds. Although 
nectar forms a considerable part of this food, the moths seldom visit 
flowers for this substance. A few plants possess nectar glands in addi- 
tion to those of the flowers, and it is from such plants that these moths 
obtain nectar. The cotton plant is one of this number, each leaf being 
furnished with from one to three nectar-secreting glands. Usually there 
is but one of these,* which is situated on the lower surface of the main 
rib, near the petiole (Plate VII, fig. 14) ; occasionally leaves can be found 
in which each of the three larger ribs is furnished with a gland. This 
gland appears to the naked eye as a swelling of the rib, in the 
center of which is a depression containing usually a drop of clear, some- 
what viscid, sweet fluid. When this fluid is not consumed by moths, 
ants, or other insects it will accumulate so as to form a large drop pro- 
jecting beyond the waUs of the gland. Other glands, similar in appear- 
ance and function, are situated, one at the base of each of the three bracts 
forming the involucre or square," and sometimes also three additional 
glands at the bottom of the calyx alternating with these bracts. 

While in the field, during the summer of 1878, 1 became interested in 
these facts^ which I afterwards learned had been observed long before 
by Professor Glover. When I informed Professor Eiley of certain obser- 
vations that I had made, he suggested that perhaps the cotton-moth 
also derived nourishment from these glands. Subsequently, at Bacon- 
ton, we, in company with Professor Willet, went into the field at night 
with dark-lanterns to study this subject. Within a half hour from the 
time we entered the field, I had the pleasure of pointing out to Professor 
Riley a moth in the act of sipping nectar from a gland at the base of a 
boll ; thus proving the truth of his inference. We also observed moths 
feeding at the heads of Paspalum IcevCj a common grass growing as a 
weed in the cotton fields. Although no other moths were observed at 
that time to feed on the nectar of cotton, during the present season (1879) 
many observations have been made showing that it is the normal habit 
of this insect to do so. A few dayis after the discovery of the moth feed- 
ing at the extra-floral nectar glands of the cotton, my host. Captain 
Bacon, informed me that as he was riding home in the evening from a 
distant part of his plantation he observed a large number of moths fly- 
ing about some -cow-pea vines that were growing in a corn-field. I at 
once equipped myself with a lantern and proceeded to tlic corn field. On 
arriving there I witnessed a remarkable sight 5 thousands of the cotton- 
moths were about the pea-vines feeding on the nectar excreted by a 
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series of glands situated near the end of the peduncle which is produced 
beyond the last flower or pod. The moths were not at all shy, but would 
remain engrossed in partaking of their repast even when the lantern was 
brought within a few inches of them. In no instance were the moths 
seen to visit the flower of the pea. 

It is probable that the cotton-moth feeds upon nectar excreted by many 
other plants. Mr. Trelease observed it feeding at the ovate glands which 
are situated at the base of the petiole of the larger coffee weed {Cassia 
occidentalis), at the glands on the flower stalks of the cow-pea, and he 
frequently noticed that when the moths were numerous they collected 
among sweet-potato vines, where they appear to have been attracted by 
the nectar secreted by two small glands on the petiole of each leaf, near 
the insertion of the blade. 

The subject of extra floral nectar glands is very interesting; and it is 
one which has been studied but little. The problems presented by it are 
quite puzzling. In the case of the nectar glands of flowers we have 
organs which, serving to attract bees and other insects, and thus insur- 
ing cross-fertilization, are very useful to the plant. But the functions 
which extra floral nectar glands perform are seldom as obvious. In case 
of the cotton plant these glands serve to attract the moths and thus in- 
sure the oviposition of eggs upon it. Thus the plant upon which the 
glands are the most active' will prove most attractive to the moths, and 
hence will be the one the most likely to be infested by worms. There- 
fore, instead of being beneficial, as we know the floral nectar glands to 
be, the extra floral glands seem at first sight to be injurious to the plant. 

It was not until we learned that the small ants, so abundant in cotton 
fields and which are attracted to the plants by these glands, are the most 
efficient check upon the increase of cotton-worms that we understood 
how beneficial these glands really are. For, although the moths, led by 
instinct to oviposit only upon the food plant of their young, would visit 
the cotton plants even if the glands were not present, it is not improb- 
able that the ants are first attracted to tLe plants by the supply of nec- 
tar which they find there, and as this nectar is secreted by the very 
young plants the ants doubtless begin the destruction of cotton-worms 
as soon as they appear. The statement of Professor Kiley that "these 
sweets are first produced when the plant begins to fiower and fruit" 
(Annual Eeport Department of Agriculture, 1878, p. 215), was merely a 
conjecture which subsequent observations failed to confirm. In reality, 
glands were found on some cotyledons; these, however, did not seem to 
secrete nectar; but the gland on the first leaf begins to secrete nectar 
(as indicated by the first visits of ants) about the time that the third or 
fourth leaf expands.* 

The cotton-moth is not confined to a diet of nectar, as many fruit- 
^rrowers have learned to their cost. Frequently the fig crop is completely 
destroyed in some sections of the cotton belt, as is also the August crop 
of peaches. The moths have also been known to feed on apples, grapes, 
melons, and the jujube. A remarkable instance of their feeding on 
melons in Wisconsin was communicated to Professor Eiley last year by 
Dr. P. R. Hoy, of Eacine, Wis. 

Eecently, at my request. Dr. Hoy sent to this department a specimen 
of a melon-eating moth, and it proves to hev^ithoni douht Aletia argilla- 
cea. Dr. Hoy's observations are very interesting, not merely as illustrat- 
ing another mode in which this pernicious pest may be the source of 

•The bearing of this subject of nectar upon the subject of the enemies of the cotton 
plant is so important that we requested Mr. Trelease to prepare a paper upon it, which 
win be found in the epecial report. 



272 REPORT OP THE COMMISSIONER OP AGRICULTURE. 



serious annoyance, but also as bearing on the question of the migratory 
powers of the moth. We shall have occasion to refer to this again. 

Although it appears from the letter of Dr. Hoy that the moths injured 
only those melous which were cracked, it is certain that in the case of 
figs, peaches, and grapes the moths have the power of piercing hoies 
through the unbroken rind of the fruit, and thus of destroying fruit pre- 
viously uninjured. That a moth should have this power is a remarkable 
fact. As a rule, butterflies and moths are only able to sip fluid sweets 
from open reservoirs, as the nectaries of flowers, the organ with which 
this is done being soft and flexible. 

While in the field ];>st year I carefully watched the operation of pierc- 
ing the skin of a peach. At times the moth used the tip of its maxiUae 
as if it were trying to prick a hole into the fruit ; at other times the tip 
of the maxillae was incurved, and the dorsal surface thus presented to 
the peach used as a rasp. A study of the structure of the maxillae 
shows how well adapted they are for piercing and rasping. The tip 
of the organ is well adapted for piercing, as is shown by Plate IX, 
Fig. 35 and the portion immediately preceding the tip is equally well 
adapted for rasping, being furnished with numerous spines on the dor- 
sal surface. The ventral surface of this part of the organ is also pro- 
vided with spines. Probably these are of little use in piercing the rind 
of fruit, but doubtless they aid much in enlarging a hole when it is once 
made, and also in lacerating the pulp of fruit, thus setting free the juice. 
Plate IX, Fig. 4 represents a cross-section of the maxillae. The relation 
of all the parts is well shown, excepting the arrangement of the muscles 
which are within the walls of each maxiUa. These muscles were torn 
in cutting the section.* 

There has been some discussion respecting the natural position of the 
moth while at rest, I found that in the field it almost invariably alights 
with its head down, but the majority of specimens which I saw in houses, 
when resting on the walls, did so with the head directed upwards. 

During the warmer part of the season the moths in confinement began 
to oviposit within thirty-six hours after emerging from the pupa state. 
During the autumn the time varied from four days to a week. The 
greater number of eggs are laid during the night. As already stated^ 
the eggs are deposited chiefly on the lower surface of the larger leaves 
on the middle third of the plant. This may be owing to the fact that 
the moth is attracted to that part of the^lant by the nectar glands 
which are on the leaves. In fact, Mr. Trelease observed moths alter- 
nately sipping nectar from these glands and ovipositing. During the 
operation the moths flew from leaf to leaf and from plant to plant, each 
moth depositing but a single egg on a leaf. Still, if we accept this as 
explaining why the moths oviijosit on that part of the plant, it is difli- 
cult to say why more eggs are not laid near the glands on the involucre, 
which the moths also frequently visit. 

The number of eggs laid by a single moth probably varies from 400 
to 600. September 11, 1 counted the number of eggs in the ovaries of 
a female taken in the field. There were 400 well-developed eggs and 

* As this report is written chiefly for those who have not made a special study of en- 
tomology, a few words in explanation of the structure of the maxillae of moths will 
not be out of place. In their simplest form, the mouth parts of insects consist of an 
upper ]ip, an under lip, and two pairs of jaws acting horizontally between them. In 
the case of butterflies and moths {Lepidopiera) the lower pair of jaws (the maxillae) 
is developed into two long, flexible organs ; each of these has on one side a groove, 
and the two are fastened together so that the grooves form a tube, as shown in tha 
center of Fig. 4, PI. IX. 
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284 immature ones. After that date I dissected many females, but 
found only immature eggs. 

It is difficult to say how long this insect exists in the adult state; 
doubtless the time varies greatly with the season. Moths of the third 
and fourth broods die in confinement within five days after their exclu- 
sion from the pupa, while, as we shall show later, those of the last brood 
remain alive several months. 

The number of broods of this insect in a single season is also some- 
what difiicult to determine. For not only does the earbest brood ap- 
pear at different times in different sections of the cotton belt, but in the 
same locality different individuals of the first brood were found to vary 
in age nearly two weeks. As a result of this variation during the latter 
part of the season, examples of all stages were found at the same time 
ijQ the same field. StiU a large proportion of the cotton-worms in a 
given locality undergo their transformations at nearly the same time; so 
that broods sufficiently weU marked for our purpose have been ob- 
served. And we conclude that in those sections in which we believe the 
moth to hibernate, there are each year at least six broods. By the 1st 
of September of the present year (1879) larvae of the fifth brood (third 
crop) were appearing in considerable numbers in Central Alabama. 
Moths bred from specimens of this brood which were sent to this de- 
partment began to oviposit October 10, and October 15 larvae of the 
sixth brood began to appear. It is probable that the sixth brood ap- 
peared at an earlier date in Alabama, the development of the speci- 
mens in my breeding-cages being retarded by ttie low temperature of 
the room in which they were kept. 

One of the most remarkable things in the natural history of this in- 
sect is the power of flight which the moth possesses. There is no rea- 
son to believe that the species can survive the winter north of the cotton 
belt ; still, the moths have been repeatedly taken far north of the bmit 
of cotton culture ; we are, therefore, forced to conclude that tbese moths 
have flown, aided perhaps by winds, from some portion of the cotton 
belt to where they were found ; or that they are the descendents of such 
moths. Dr. Packard has taken the moth on Coney Island and in Salem 
Harbor. Mr. Edward Burgess states that it flew aboard his yacht in 
Boston Bay, September 9, 1873. Mr. Grote informs me that it has oc- 
curred at Buffalo in September and October, and that he has heard of 
it at Chicago, Detroit, London, Out., Albany, and New York. Profes- 
sor Riley reports it from Chicago. The letter of Mr. P. R. Hoy, already 
quoted, shows that it has occurred at Racine, Wis, in the autumn, 
repeatedly, in great numbers. And one unbattered specimen was taken 
at Ithaca, N. Y., in the fall of 1879. It will be noted that, in all the in- 
stances in which the date of the occurrence of the moths in these north- 
ern localities is given, they were found only in the autumn. This confirms 
the conclusion that the moths cannot endure a northern winter, and 
that their presence in the Northern States is dependent on migrations 
from the South. 

That the moths found in the North may be, in some instances, simply 
the descendants of moths that have migrated from the South, and that 
this species has a Northern food-plant, is indicated by the fact that many 
of tbe specimens taken were in a fresh condition when found. I was 
led by this fact to endeavor to ascertain if the larva had ever been found 
in the North. As Dr. Hoy informed me that he had repeatedly found 
the moth while the wings were yet soft, not quite dry, I felt sure that the 
larva could be found near Racine if anywhere in the Northern States. 
1 therefore sent Dr. Hoy specimens to compare with th| diflterent larvae 
18 AO F 
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in his collection, and was rewarded by receiving from him a specimen 
which was undoubtedly the larva of Aletia argillacca. Respecting it Dr. 
Hoy said : 

I send to-day the ouly Wisconsin larva of the Jletia. I only received five, one of 
which I preserved; the other four died in luy breeding-cage, as I did not know what 
they were, and was deceived as to the plant on which they were found. This 13 my 
record: " Taken in Pike Woods by Mary Deel, August 10/l879j food-plant not satis- 
factorily described ; unknown to me." 

A detailed description of the adult is appended. 

Aletia argillaceAj Hiibner. 

^ 9 • — Color above light brown tinged with olive-green and wine. color. Expanse 
of wings one and three-sixteenths inches to one and seven-sixteenths inches (30«» to 
36™"). Length of body three-sixteenths to eleven-sixteenths inches (13™™ to 17"»), 
Head varies from light brown to wine color, with a small whitish tuft before. Anten- 
nae clothed with dark-wine colored and white scales above, and short yellow hairs 
below. Mandibles conic, light yellow^ furnished at the tip with a brush of spiny 
haiis. Labial palpi densely clothed with short scales which are white and wine color 
mixed; second joint twice the length of the first : third joint equaling the first in 
length bnt much smaller. Thorax same color as head. Anterior wings tinged with 
wine color on the inner and middle part, shading into a light olive-green on the ex- 
ternal portion. In some specimens the anterior wings are light olive-green throngh- 
out ; in other specimens the reddish tinge is very pronounced. 

External to and in front of the central portion of the anterior wing is a conspicuous 
black or grayish spot, composed of dark scales interspersed with white ones. Parallel 
to the anterior margin of the wing is a row of four minute white spots; one is sit- 
uated at the base of the wing, one between the dark discal spot and the anterior mar- 
gin of the wing, the other two at equal distances between these ; one or more of these 
spots are frequently wanting, and sometimes each one is surrounded by reddish scales; 
the anterior wing is also marked by three transverse wavy lines, of a reddish color 
margined with white ; the inner line is one-fourth of the length of the wing from, the 
body, the second line is near the middle of the wing, and the third line is outside the 
discaJ. spot. Fringe white with six reddish spots ; posterior wings with basal portion 
light, and outer part clouded; lower surface light brownish, gray ; anterior wings 
"With disk clouded and a short reddish band on the outer third of costa ; posterior 
wings with a transverse, narrow, wavy, brown band near the middle of the wing. 
Described fsom 75 specimens. 

The three crops op worms. — ^Notwithstanding that there are 
probably five or six broods of cotton- worms every year in the southern 
and central parts of the cotton belt, it is generally believed that there 
are only three broods. These have been designated by the planters aa 
the first, second, and third crops respectively. It is impossible to state 
a rule by which it can be determined to what broods the three crops 
correspond, as this differs in different localities and different seasons. 
Almost invariably the first brood of worms, and very often the second, 
also, are so small that they escape the notice of observers. After a 
brood of sufficient size to be easily perceived has been developed, in 
about two more generations a sufficient number of worms is produced 
to strip the cotton of its foliage. The result of this, as will be shown 
later, is the destruction of the greater part of the worms also. The sub- 
sequent broods are small ; on this account, and because of the cotton 
crop being destroyed, the planters lose interest in the development of 
the worms, and the later broods are not noticed. In a word, the idea 
of there being only three "crops" of worms has arisen from the fact 
that as a rule there are only three broods of sufficient size to be noticed 
by the planters before the cotton crop is destroyed, or before the cotton 
has reached a stage of maturity, after which the eating of the foliage 
by the worms is not considered a calamity. In some instances the first 
crop of worms is doubtless the second brood of the season 5 in some in- 
stances it is not until the third brood is produced that the worms are 
of sufficient numbers to be observed, and thus designated as a crop. 
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The term " crop of worms has become thoroughly incorporated in 
the language of those most interested in the cotton-worm 5 and, more- 
over, it is a very convenient term. We shall therefore adopt it 5 em- . 
ploying it, however, in the sense in which it is generally used. Thus, 
by first crop of worms we shall mean not the first brood, but the earliest 
brood that is of sufficient size to be easily noticed, and the second and 
third crops are the two ' broods immediately following the first crop. 
The term brood will be used in its usual sense. 

Disappearance of third crop.— While contemplating, in the 
autumn of 1878, the immense number of worms which constitute 
the third crop, I was struck with the fact that if even a thousandth 

Sart of them were to mature and survive the winter the second brood in 
iie spring would be of suf&cient numbers to destroy all the cotton. I 
was therefore interested in watching the disappearance of this so-called 
third crop. 

The result of these observations shows that when the cotton-worms 
occur in sufficiently great numbers to strip the cotton of its foliage the 
greater part of that brood perishes at once. 

When the leaves of the cotton are destroyed the worms are forced to 
migrate in search of more food, or, if they are fully grown, as is often 
the case, in search of places in which to undergo their transformations. 
While at Faunsdale, Marengo County, Alabama, August 2S, 1878, 1 was 
fortunate enough to witness an attempted migration of this kind, which 
was attended with astonishing results. 

As soon as the larvae left the cotton stalks they experienced great 
dififtculty in crawling over the surface of the grotmd. Clinging hold of 
the loose particles of earth by its prolegs, a larva would attempt to 
stretch its body forward in the manner peculiar ta " loopers," but do 
sooner was the anterior part of its body raised from the ground than 
the insect, unable to balance itself upon the crumbling bits of earthy 
would fall to one side with the full length of its ^ody upon the ground. 
Had it been a cloudy day, or had the ground been shaded, this would 
not have been so serious a matter to the larva; but, as is usually the 
case at tiiat season of the year, the sun was shining with an intense heat 
and the surface of the soil was as hot as the sides of an oven. The 
larvae did not seem to suffer so long as they were resting with their legs 
upon the ground, but no sooner did one of them fall so as to touch the 
earth with its body than it began to squirm violently. Sometimes a 
larva would regain its position upon its legs, but the first attempt at 
looping would result as before, and in a very short time, often not more 
than one or two minutes, it would succumb. The number of worms de- 
stroyed in this way is immense. I am certain that in the field in whiqh 
I made these observations there were to each square foot of land at 
least an average of five dead worms that had been killed in the way de- 
scribed within a few hours. Other causes tend to render this destruc- 
tion more complete. Thousands of larvae are destroyed by ants. Many 
pupae and larvae which have webbed up " and partially transformed 
are deprived of their covering of leaves by their voracious companioBS 
and fall to the ground, where they perish. And still others, apparently 
more fortunate in transforming within the folds of the leaves of other 
plants than cotton, are imprisoned in their retreats by their companions 
which follow and attempt to use the same leaves for the same purpose. 

Disappearance of the last brood.— Evidently after the diaap- 
pearanee of the brood of worms known as the third crop, one or more 
broods are usually developed in some parts of the cotton belt. Wherever 
the earliest spring brood is of considei^able size, there will be developed 
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in the second generation a sufficient number of worms to attract general 
attention. In this case the fourth brood will constitute the third crop, 
and there will remain sufficient time for the development of one or two 
later broods. As already explained, these broods are small and attract 
little attention. Nevertheless, the disappearance of the last brood is 
one of the most important points in the life-history of the cotton-worm. 
It is here that we may hope to learn much on the long-disputed point 
as to whether the species dies out each year in the United States or not. 
I regret that I have not been able to make personal observations on 
this point, as my stay in the field extended only to the first of October. 
Fortunately, careful notes bearing on this subject were taken by Prof. 
E. A. Smith, at Tuscaloosa, Ala., and by Prof. I. E. Willet, at Macon, Ga. 

From these notes and from other material given in the special report, 
we feel warranted in stating the following conclusions respecting II^lQ 
disappearance of the last brood of worms: In making preparations to 
undergo their transformations, individuals of this brood do not differ in 
habits from those of the preceding broods, except that, as the foliage of 
the cotton is frequently destroyed, it becomes necessary for the worms 
to seek other places in which to web up. Thus we see the worms web- 
bing up, not only in the leaves of cotton, but in the leaves of any plant 
that they can find, and even in the crevices of bark of trees. No tend- 
ency on the part of the worms to make a denser cocoon than those of 
the preceding broods was observed. A large part of the pupae, which 
were enveloped in leaves of cotton, became expos.ed and fell to the 
ground owing to the consuming of the leaves by other larvae. Many 
such pupae would naturally fall prey to predaceous insects or be de- 
stroyed by other causes. Thus we find, as with the third crop, that a 
large proportion of this brood is destroyed in a very short time after 
jissuming the pupa state. The length of time which individuals of this 
brood remained in the pupa state varied greatly ; many moths emerged 
early in October, and a few emerged each day tiU the latter part of the 
month, when heavy frost occurred. The only instances of moths emerg- 
ing from the pupae state after a heavy frost, of which we have been able 
to learn, are those mentioned in Professor Smith's letters of October 26 
and November 4, and in Professoi Willet's letter of December 11.* 
Professor Smith also wrote, December 30: "All the chrysalides which I 
have examined are dead, so that not many, if any, will survive the 
"Winter." 

First appearance. — No point in the life-history of the cotton -worm 
is of higher interest than the first appearance of the insect in the spring. 
Not only may we expect to learn here important facts bearing upon the 
question of hibernation of the species in our territory, but . other facts 
which will be of service to us in our efforts to devise some way in which 
to check the increase of this pest as soon as it appears. The general 
impression has been that the earliest appearance of the worms in the 
cotton fields was during the latter part of June or in July. This has 
been urged as a proof of the theory that the species dies out each season 
in the United States, and, what is much more serious, this idea has 
influenced the planters to neglect making any efforts to destroy, the 
worms early in the season. 

Although vigorous efforts were made to collect specimens of the moth 
early in the spring, none were observed. Baits of various sweetened 
mixtures were exposed ; these attracted many moths, but none of 
them were Aletia. Neither did any specimens of the cotton-motk 



* See special repoit. 
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come to light at that season. This, however, only proves the futility of 
any attempts of this kind to destroy the moth at that season of the year, 
for we know that moths were present and ovipositing on the cotton very 
soon after the young plants emerged fi^om the ground. This is shown 
by the fact that May 21 a full-grown larva was found in Dallas County, 
Alabama, on some small cotton, which was planted April 30 and was 
weU up about May 8. On May 23 another larva was found in the same 
field. As this cotton was immediately adjoining some which was planted 
a month earlier, there is a possibility that the larvae were hatched on 
the latter, and migrated to the place where found; but in any rase it is 
evident that moths were flying and ovipositing on the cotton while it 
was yet quite young. Other larvae were observed at this time; one 
May 23 on the older cotton, and another June 3. These particular 
instances are cited, as there is no doubt of the identity of the larvae. 
We believe, however, that they were found even earlier in the season. 
Colonel Lewis, of Vernon Station, in the Canebrake region, Alabama, 
found a full-grown larva Blay 17 ; and May 24 they were reported from 
two other plantations in the Canebrake. 

Thus we see that there is not as long an interval between the disap- 
pearance of the last brood in the fall and the appearance of the first 
brood in the spring as was supposed. In fact the interval is as short as 
possible ; for the moths oviposit on the cotton as soon as there is suffi- 
cient food for the larvae. The first larva found by Mr. Trelease this 
season had consumed several plants. 

A topic of scarcely less interest than the date at which the cotton- 
worms first api)ear is the localities in which the first brood occurs. Ev- 
ery planter with whom we have conversed on the subject informs us 
that in each locality the worms first appear on a certain plantation, and 
on a vei'y limited part of that plantation. We examined several of 
these places carefiJly, but found no striking local peculiarities. They 
aU agree, however, in being on low land and where the cotton has a 
thrifty growth. In connection with this testimony of the planters, we 
inust take into account the fact that they seldom observe the worms till 
the latter part of June or even till July. It is evident, therefore, that 
it is the first " crop " of worms that appear in the above described lo- 
calities, and that the testimony has but little bearing on the origin of 
the first brood. As yet we have but little data upon this point; but 
that which we have indicates that the first brood of worms is scattered 
indiscriminately over those sections in which they occur. Specimens of 
the first brood were found by Mr. Trelease on cotton growing on bottom 
land, in a swamp, on an elevation rising from this, and on a ridge con- 
siderably distant from the swamp. Thus no local peculiarities of the 
Boil seem to influence the distribution of the worms, except that where 
the cotton is the earliest the moths first find a place to oviposit. 

We have, therefore, a very interesting problem presented to us. Why 
is it that if individuals of the first brood of worms occur indiscrimin- 
ately on cotton growing on wet and on dry land, that the greater pro- 
portion of the second or third brood (the first crop) is found only on 
low, wet lands ? The only explanation we can offer, so far, is that in 
the wet lands there is but little to check the natural increase of the 
species ; while in dry lands the predaceous insects, especially ants, de- 
stroy a large proportion of the larvae of the earlier broods. This point 
will be referred to again under the head of "influence of weather.'^ 

It hrts often been asserted, especially by those who ad vocate the theory 
of immigration of the moth, that the cotton- worm appears first in the 
western and southern portions of the cotton belt, and progresses regu- 
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lariy toward the east and north. But this does not seem to be the case. 
As we have already shown, in the spring of the present year (1879) the 
worms were in Central Alabama as early as there was food for them. 
And in 1873, when the first brood was so large as to attract general at- 
tention, the worms appeared simultaneonsly (during May) in Jackson 
County and Gadsden County, Florida; Decatur County, Georgia; Ma- 
rion County, Mississippi; and Atascosa County and Victoria County, 
Texas. 

Hibernation. — How does the cotton- worm pass the winter ! This is 
a question most often asked respecting this insect, and it is only recently 
that an answer could be given. 

It has been contended by some that if the cotton-worm survived the 
winter in the United States, it would exist in such numbers in the spring 
that it would sweep away the young cotton plants at once. But, from 
what we have seen of the disappearance of the " third crop" and of the 
last brood, it is evident that in any case only a few individuals survive 
the autumn. Many have believed that the pupae of the last brood pass 
the winter in the ground. This we now know cannot be the case, as the 
larvae of the last brood web up in leaves in a similar way as do the 
larvae of other broods^ and those pupae which fall to the ground on 
account of the destruction of their leafy covering are soon destroyed by 
ants. Even if they were not destroyed, they have no power of working 
their way into the earth, as has been supposed by many. Of the very 
many pupae which have been found in the ground and sent to this de- 
partment by persons supposing them to be those of the cotton-worm, 
not one has proved to be such. Many moths closely related to the cot- 
ton-worm-— that is, belonging to the same family (the I^octuidae) — pass 
the winter in the ground in the pupa state. It is such pupae, and espe- 
cially those of the boll- worm, that have been mistaken for those of the 
cotton-worm. 

The pupa of Aletia is represented on Plate YII, fig. 10, and that of 
the boll-worm on Plate YIII, fig. 9. But the most striking difference 
between the pupae of these two insects is exhibited by the form of the 
spines at the posterior end of the body. In Aletia the spines are eight 
in ij umber, and are hooked as shown in the enlarged figure (Plate IX, 
Fig. 2). The pupa of the boll-worm has but two spines, and these are 
straight (Plate XYI, fig. 6). By observing this point it is easy to dis- 
tinguish the pupa of Aletia from that of the boU-worm ; and as soon as 
this is generally known we will hear less frequently of the former being 
plowed up. In fact there is now no reason for believing that the cotton- 
worm ever enters the ground to undergo its transformations ; or that it 
ever passes the winter in the pupa state. Numerous instances of pupae, 
which were undoubtedly those of the cotton- worm, remaining alive after 
heavy frosts, and even till midwinter, are on record ; but it is a suggest- 
ive fact that there are but few well-authenticated instances of pupae 
I)roducing moths after heavy frosts have occurred, those mentioned in 
the letters of Professors Smith and Willet, referred to above, being the 
only ones known to us. Is it not probable that observers have been 
misled by the movements of pupae containing parasites ? Every ento- 
mologist knows that dead pupae are frequently seen to roll about as if 
alive, the motions being due to the parasite within ; and several in- 
stances have come to our notice where pupae of Aletia^ that were sup- 
posed to be alive in midwinter, have proved to be parasitized. 

Many planters believe that they have seen the adult during winter and 
early spring. But in nearly every instance when such moths have been 
sent to an entomologist they have proved to belong to some other species 
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than Aletla argillacea. Many moths have been sent to this department 
by persons supposing them to be the cotton moth ; but in every instance, 
with one possible exception, they proved to belong to other species. 

During the winter of 1878-79 the following named local observers for 
this department were on the lookout for living pupae or adults of A. 
argillacea: Professor Willet, at Macon, Ga. ; Professor Smith, at Tusca- 
loosa, Ala. ; Dr. Anderson, at Kirkwood, Miss., and Judge Jones, at Vir- 
ginia Point, Tex. Not one of these gentlemen was successful. Profes- 
sor Smith, in particular, made great exertions to obtain specimens of the 
adult. He had sweetened mixtures for attracting moths exposed during 
the entire winter; but although he constantly obtained other moths, as 
already stated, not a single Aletia was found. It is important to note 
that Professor Smith's observations were made at a point which may be 
farther north than the cotton-moth can hibernate. But in the latter part 
of December Professor Willet made a trip to Southern Georgia, where 
a careful search was rewarded only by a few dead pupae and many empty 
pupa-skins ; the latter were found in dead wood and under bark of pine 
ta^ees ; many were also taken from ragweed on edge of a cotton field. 

In addition to the efforts of the local observers, Mr. Schwarz, who has 
had a wide and very successful experience as a field entomologist, made 
an extended tour through the cotton belt in order to ascertain what he 
could respecting the winter quarters of this insect. Mr. Schwarz was 
no more successful in this particular than were his colaborers. A de- 
tailed account of his trip is given in the special report. 

In considering the results of Mr. Schwarz's observations, it should be 
remembered that during the greater part of the time while he was in the 
field the weather was unusually cold, so that hibernating insects would 
not be likely to be out from their places of concealment ; and that, as 
Mr. Schwarz has well said, the failure to find the hiding place of the 
cotton-moth is not proof that the species does not hibernate, for he al$o 
failed to find in their winter quarters other insects which are very com- 
mon, and respecting the hibernation of which there is no doubt. 

Although we firmly believe (both from the a posteriori reasons, which 
were given at length in the special report, and from positive evidence to 
be soon brought forward) that the cotton-moth hibernates in some por- 
tions of the cotton belt of the United States, we have given these nega- 
tive results at length, not merely for their purely scientific interest, but 
as furnishing valuable data to be used in making plans for the destruc- 
tion of this pest. Por they show conclusively the impracticability of 
attempting to destroy the insect in its winter quarters. 

The undoubted positive evidence of the hibernation of this insect con- 
sists of a very limited number of observations ; for although we believe 
that at least few of the many planters who think they have observed 
the cotton-moth in midwinter and early spring are right, still the fact 
that in every instance but one,* when specimens of the moths observed 
have been sent to entomologists, it has been found that some other species 
has been mistaken for Aletia argillacea, prevents our accepting testimony 
of this kind. 

But we cannot doubt the statements of so accurate an observer as 
Mr. Thomas Affleck, who says, in his Southern Eural Almanac, 1851, 
pp. 49, 50 : 

On the 22d of December last, 1849, I eaw great numbers of the cotton'-moth dnring 
the dusk of the evening flitting about the fence-comers, dead trees which stiU retained 

*Prof. C. V. Eiley has received two female cotton-moths from James F. Bailey^ of 
Marion, Ala. These moths were taken on the night of the 12th of February, 1880, 
They were taken from a mock-orange tree {Carastu caroUnenm) then in bloom.— 
lAmerican Entomologiit^ March, 1680. - 
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their bark, and about certain sheds near this village— Washington, Miss. The weather 
■was and had Ijeen unseasonably warm. A few cool days f ollowed, during which I could 
not find a single moth. But again, on the 27th or 28th of the same month, I saw them 
in equal numbers. I leave it to naturalists to say whether or n.o this settles the ques- 
tion of hibernation. It is positive evidence, so far as it goes. Whether they continued 
to exist until the cotton plant was large enough to support their progeny I cannot say; 
nor could I satisfy myself as to where they found shelter. 

Equally interesting are the observations of Mr. John P. Humphreys, 
late naturalist and entomologist to the State department of agriculture 
of Georgia, who says in a letter which we recently received from him: 

l8t That it hibernates in the chrytalis state. — ^This may be true of other "cut- worms" 
(which in some cases I doubt, while in others I know), but there is not the slightest 
warrant for any such supposition in the history of A. argillacea, Hiibn. This question 
I have subjected to the most crucial test, selecting 3,200 larvae and noting their change 
into the pupa state. I planted them in detached groups (as chrysalids), under dif- 
ferent soils, and at different depths (the latter to do away with cavilings). Some I 
laoed just beyond the frost-line, ottiers at the line, and, again, others jast above the 
ne. (Was there ever a chrysalid foolish enough, when forced to bury itself under 
terra firma, to leave its work of protection half-way done?) In every instance the pupa- 
tion under ground was a failure. You well know how bewildered an ant becomes when 
its antennae are removed ; just so with A. argillacea when the chrysalis is entombed, 
lam giving you general outlines, which, I am sure, will appear plausible to you as an 
insect physiologist. Two of these moths (preserved in my cabinet) did actually bur- 
row upwards from a depth of three inches, in soil that was quite loose and uot com- 
pacted by the cold and the winds of winter (to say nothing of accidental pressure), 
and their wings were so much mutilated by their escape as to serve them no longer as 
instruments of flight. These experiments, repeated over and over, have proven to mo 
the impossibility of anything bordering upon a general pupation of A. argillacea under 
ground. 

2d. Thai it hibernates as a moth. — ^This is overwhelmingly true. Not under the leaf- 
less stalks of cotton, nor under the clods of dirt and rocks about them, but beneath 
the scales of pine trees in neighboring forests, in cotton-gin houses and elsewhere 
(particularly in the first-named), have I found the A. argillacea in numbers from De- 
cember until May, wings perfect, no scale abrasions, and agility equal to that of any 
brood. I have found the moth in iron concretions not far from Cuthbert (Randolph 
County, Georgia), in the vicinity of Burgess Mills. This curious contrast you may 
note en passant : while the first broods (May to June 16) invariably appear first in the 
hammock-growth-bordered plantations, the moths of the last brood are found in mid- 
winter principally amid the pine growths. On this point, however, I have no space 
to elaborate. Your own reasoning will be as good as that of any one else. 

In another letter Mr. Humphreys states : 

I found the moth {A. argillaceaf HUbn.) hibernating on Saint Simon's Island, Geor- 

§ia, February, 1876, and near Brunswick at the same time. I alse found it in Ran- 
olph County, Georgia, November 8, 1876. The hibernating moth has been seen in 
bams and cotton-gin sheds from November to May, in the counties along Chatta- 
hoochie River, Decatur, Early, Clay, and in Thomas, Brooks, Lowndes, on the Gl^n 
(Atlantic) coast. 

And Professor Grote himself, in the paper in which he proposes the 
theory of migrations, says : 

The last brood of worms changed inta chiysalids in myriads on the leafless stems, 
clinging by their few threads as best they might, and disclosed the moth in the faco 
of the trost, many of the chrysalids perishing. Afterwards, on sunny winter days, I 
have noticed the live moth about gin-houses and fodder-stacks, or the negro quarters. 

Professor Grote adds : " Was this a true hibernation, or merely an 
accidental survival 1 The locality and the condition seem to me alike 
artificial." It appears to us that just the conditions described may be 
found on any plantation in the South, and that a few " accidental sur- 
vivals" are all that is necessary to perpetuate the species in any locality. 
It has often been urged, by those who believe that the presence of the 
cotton- worm in our country is dependent upon the immigration of moths 
from other countries, that, did the species hibernate in our territory, 
the moths would be seen early in the spring. We believe that the only 
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reason it has not been observed more often at that season of the year is 
that it occurs in small numbers and that very few observers have thor- 
oughly searched for it at that time. That moths are present and ovipos- 
iting on the cotton very soon after the young plants emerge from the 
ground has already been shown in the section on the first appearance 
of the worms. 

Our conclusions are that the species does not hibernate as a pupa, 
but that in certain portions of our cotton belt the species does hibernate 
as a moth. The number of moths, however, which survive the winter 
is very small compared with the number of pupae of the last brood of 
tiie previous season. 

It is probable that of those moths which mature before frosts sufBciently 
heavy to destroy the pupae occur, only the more vigorous individuals, 
a^d of them especially* those which choose unusually -protected situa- 
tions for their winter quarters, are able to survive the winter.* 

As to localities in which the species hibernates, we conclude from the 
data drawn from a study of the past history of the insect that in the 
fbllowing-named places the moth usually survives the winter: 

T^icas.— Principally in the Colorado and Brazos bottoms, as far north 
as Grimes County and as far south as Victoria; occasionally as far north 
BiS Cherokee, possibly to Upshur, though not probable. 
' Louisiana.— The southeastern parishes along the river — ^East and West 
Feliciana, East Baton Kouge, and Iberville; possibly Saint Landry, 
Avoyelles, Concordia and neighborhood. 

Mississ^ippi. — The southwestern counties, near the river — ^Wilkinson, 
Adams, Amite, &c. 

Aiai>am(i.r— Principally in the "cane-brake" region; possibly in the 
fioutheastem counties, along the Chattahoochee. 

Florida. — Principally in those northern counties near the Appalachi- 
cola — Gadsden, Jackson, Leon, &c.; possibly in adjoining cotton-grow- 
ing counties. 

GeonjrMj.— Southwestern counties — ^Decatur, &c., along the Flint and 
Chattahoochee J in former years probably in the Sea Islands and coast 
counties. 

INFLUENCE OP WEATHER. 

It seems curious that observers should be so divided in opinion as they 
are concerning so simple a point as whether a mild or a severe winter 
is the more apt to be followed by a bad worm-season. Of the corre- 
spondents of the department, some hold one view, others the directly 
opposite opinion, while still others state that the degree of severity of 
the winter makes no difiference whatever with the extent of the ravages 
the succeeding season. Those holding the last view base their opinion 
pn the fact that they have actully known disastrous worm-seasons to 
follow cold and warm winters indiscriminately, t 

Tiiose holding the opposing views referred to also claim to found their 
opinions upon actual experience. The advocates of the view that a 
severe winter will be followed by the worm give as their explanation the 
fact that during warm winters the moths come forth from their hibernat- 
ing quarters and die of hunger, whereas while in winter quarters and in 
the true state of hibernating somnolency not only is no food necessary, 
but they are less exposed to dangers of all kinds which would assail 
them if they flew out, attracted by sunshiny weather. The upholders 

*For a full discussion of the theory of migrations of the moth, see special report, pp> 
109-m. 

t This fact has been nsed as an argument for the migration theory. ' 
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of the theory that warm winters are more apt to be followed by the worm 
simply urge the idea that the severity of the colder winters kills the 
hibernating individuals. 

The ti'uth of the matter, as it seems to us, is that, other things being 
equal, a warm winter is more favorable to hibernation than a cold one. 
It seems to be true that the cotton-moth was originally a tropical or sub- 
tropical insect, and that only in favored localities within the limits of the 
United States can it hibernate at all. As we go northward the winters 
become too severe for survival from one season to another. Farther 
south, then, winters approaching to this northern severity must be un- 
favorable, while winters approaching those of the normal habitat of the 
moth will i)rove favorable. This is reasoning in the abstract. Actual 
experience seems to show that occasionally the greatest worm-years 
follow undoubtedly cold winters. This seems to have been the case with 
the season of 1873, in some parts of Alabama at least. Such instances 
we think, however, must be laid to a combination of other causes, work- 
ing through a series of years ; and that instead of the severity of the pre- 
ceding winter having been the sole cause, the ravages of the worms 
would have been even worse had a mild winter come before. 

Another and more important point concerning the influence of weather, 
brought out by the 1878 circular, was, do the worms flourish most in a 
wet or dry season 1 In the^answers to this question great unanimity 
was found. With but few exceptions, the general opinion seems to be 
that wet years are the most disastrous iiaterpillar-years. 

This fact (for such it undoubtedly is) has been always accounted for 
by the fact that wet weather produces a rank and succulent weed, of 
superior nourishing power to one dwarfed and dried by continued 
drought, and by the fact that in hot dry weather many worios are 
actually killed by the heat of the sun and by the oven-like heat of tilie 
earth when marching is attempted. 

Another point, intimately connected with this last, is the one that the 
low, damp parts of a field are the ones where the worms always appear 
first in spring. This may be accounted for by the probable fact that on 
damp parts of a plantation the early cotton grows faster than on the 
drier parts } nectar is earlier secreted from the foliar glands ; the hiber- 
nating moths are attracted by the nectar to that part of the field, and con- 
Bequently more eggs are there laid. 

Both of these facts have, however, been accounted for by a plausible 
theory, first publicly put forth by Mr. N. A. Davis, of Cherokee County, 
Texas, in 1866 or 1867, and which is as follows : The ants which are so 
numerous in cotton fields destroy many eggs, young larvae and pupae of 
Aletia. These ants abound most in dry lands, hence in such localities 
the worms are not permitted to multiply to so great an extent as in wet 
lands. On the other hand, in wet seasons the ants are kept in check, 
and consequently the worms multiply greatly. 

Mr. Davis draws the following practical conclusions : 

Let no wet Ian da "be planted on which, the ant cannot live, nor let the highlands be 
plowed while wet to destroy the ant, and I am persuaded that the cotton crop wiU 
never he destroyed hy the worm again. The ohservance of these facts will do more 
than all the poisons discovered and all the poison-distribnters combined to protect 
the planter in his toil and guarantee him the rewards of his hands. 

Almost simultaneously with the letter from Mr. Davis in one extreme 
of the cotfon belt came a communication from Mr. J. C. Brown, of WiUet, 
Barnwell County, South Carolina, the other extreme, expressing almost 
precisely the same views. Mr. Brown introduced this in his reply to the 
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1878 circular, which he had retained until this time to make further 
observations. He says : 

The common ant maintains an equilil)rium when it is not too wet. The ant wiU 
destroy the eggs unless the rainy weather keeps it in its retreat. This is the reason 
that a dry season is never a caterpillar one. 

Upon receiving this we wrote to Mr. Brown for farther particulars, 
and received the following reply : 

Dear Sir: In answer to yonrs of the 29th instant in relation to cotton -worm and 
whether the common ants were destructive to it, would reply that I have ohserved 
the ant on the cotton plant and apparently seaching it for prey. During sunny 
weather they are numerous, every cotton plant having several crawling over it, and 
they do destroy the eggs of the cotton- worm, for I have seen them stop as soon as they 
came across them and eat and carry them away. In wet weather the ant has retreated 
to its quarters and few can be found anywhere in the cotton field, and the caterpiUani 
have undisturbed opportunity to multiply and increase. 

We have the worm here now in force, and would be greatly damaged, but its first 
appearance was two weeks too late. And I have noticed that my theory of the ant 
has had Additional substantials for its support, for during four or five sunny daya 
there is a decided increase and activity on the part of the ant and a marked decrease 
of the same on the part of the worm. 
Yours, respectfuUy, 

JAMES C. BROWN. 

WiLLET, Barnwell County, South Carolina. 

This same idea is again expressed by Mr. Douglass M. Hamilton, of 
Saint Francisville, La., in his report, in which he says: "Ants of many 
kinds are found preying on them in good weather, hut not in had, and this 
is the reason given why the worm increases so much faster in rainy, wet 
weather than in dry and fair weather." 

Mr. Wm. Y. Keary, of Korth Bend, Cheneyville, parish of Eapides, 
Louisiana, December 17, 1877, in writing to J. Curtis Waldo, says : "The 
cotton-caterpillar requires a wet season to accumulate, as such weath«r 
is destructive to its natural enemy, the ant, and also an insect called 
the ichneumon," &c. 

I The following extracts from Mr. Trelease's note-book are of interest in 

this connection : 

I September 10, 1879. — On the second place, where 100 acres are eaten out entirelfi I 
find thousands of nearly-grown aletias crawling in every direction. In wet places 

I they are not so much molested by ants, for there are few of these ; but on dry, sandy 

I places I find ants killing many larvae. * * * Can it be that aletia first appears in 
wet places because the ants are not so nnmeroos there as on high, sandy placas f 

J Early I found caterpillars on both bottom and ridge land. Were not most or the lat- 
ter killed ? This theory must be taken in connection with that of the nectar, for 

j certainly there are more eggs laid in wet ground. Can it not be that this is partly 
due to the fact that more moths are excluded in such places and lay their eggs without 
leaving them T 

The one sentence, ^^Uarly I found caterpillars on hoth bottom and ridge 
lands,^^ forms a strong argument for Mr. Davis's theory. 

And now as to our own conclusions : If it can be shown that the num- 
ber of cotton- worms actually killed by the ants is as great as stated by 
the upholders of the theory, then there can be no doubt but that it ac- 
counts for observed facts. But what evidence we have collected as to 
the efficacy of the ants as destroyers of the cotton-worm seems hardly 
sufficient to warrant us in unqualifiedly supporting so broad a theory. 
We can safely say, though, that the agency of the ants is one of the 
prominent factors in bringing about the dry- weather scarcity or wet- 
weather abundance of the cotton-worm. The most important time for 
the ants to be pursuing their good work is among the early broods of 
worms — in May and June. Every worm killed at this time saves the 
potton from hundreds later. The numbers of individuals in the earlier 
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broods are small, and more appreciable work can then be done. Later 
in the season tlie abundance of the wonns, if they have been protected, 
by wet ^eatlier ersriier, is so marked that an ordinary change of the 
weather has small influence over them.- 

The law, then, which wo should lay down for the influence of weather 
upon the cotton-worm, taking all evidence into consideration, would be, 
A mild winter, followed by a rainy May and June, will usually bring a 
destructive " third crop" of the worms, while an opposite state of the 
weather will be more likely to bring about comparative exemption. 

NATURAL ENEMIES OF THE COTTON-WORM. 

Prior to any remarks upon remedies comes naturally a discussion of 
this subject, for the encouragement of the natural enemies of any inju- 
rious insect is the first remedy that suggests itself. In order to pursue 
this subject to the best advantage, it will be necessary to divide il^into two 
heads — vertebrate and invertebrate enemies. 

VERTEBRATE ENEMIES. 

Of mammals but five have been observed to devour the cotton-worm 
in any of its stages, although, without dpubt, several others have the 
habit. These are three domestic and two wild — hogs, dogs, and cats, and 
coons and bats. 

The destruction of cotton-worms by the domestic mammals being only 
an exceptional occurrence, and then very limited in extent, we will not 
dwell upon it. 

One of the most effective mammalian enemies of the cotton-worm is 
the common "leather- winged baf (Vesperiilio 8p,). This animal has 
often been observed to catch the moths on the wing at night, and Mr. 
Trelease observed many bats around the jujube trees on which the moths 
were collected at niglit, repeatedly darting under and each time catch- 
ing a moth. It is hard to estimate the amount of good which is accom- 
plished in this way, as with each female moth is usually destroyed some 
hundreds of embryo worms. 

We have the testimony of Mr. E. B. Dunlap, of Boligee, Ala., as to 
coons eating the worms. It is probable also that both skunks and opos- 
sums do some goqd in the same way. 

Our list of birds is a longer one. It is probable that the planters in 
general do not sufficiently appreciate the amount of good which birds 
as a class do for them ; and there are many who at this late date insist that 
no bird will touch the cotton-worm. 

From multiplied evidences it seems clear, notwithstanding contrary 
reports, that much can be done toward the extermination of this pest 
with the aid of domestic fowls where poisons are not used ; the latter 
contingency, of course, rendering it necessary to carefully isolate the 
fields from poultry. 

And now let us turn from the consideration of domestic birds to that 
of wild birds. It has long been noticed that the cotton near the edge 
of the field where there were trees and bushes was not eaten by the 
worms, and this we can safely ascribe to the good offices of birds. ^ In 
many parts of the South the amount of good performed by these little 
friends of the planters is not appreciated, and they are shot indiscrimi- 
nately by the ignorant freedmen and others. The subject as to what 
particular species destroy the worms has been studied but little in this 
investigation, and we are obliged to rely upon the reports of corre- 
spondents. From these we have gathered the following partial list: 
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1. The painted bunting or nonpareil (Cyanospka ciris^ Linn,). This 
bird was found nesting on cotton at Macon Station, Ga,, and as, accord- 
ing to the best authorities, its food is to a great extent insects, it may 
safely be put down as a destroyer of the cotton-worm. 

2. The indigo bird (Cyanospiza cyanea, Baird). Observed by Mr, Tre- 
lease to destroy the cotton-worm. 

3. The mocking-bird ( Mimus polyglottus^ Linn.). This bird, whose food 
consists principally of insects, has been reported from all over the South 
as being a great cotton -worm eater, 

4. The bluebird {Sialia sialis^ Baird). The food of this bird also con- 
sists principally of insects, and it has often been seen to destroy the 
cotton- worm. 

5. The rice-bird, or bobolink, or reed-bu^d {Bolichonyx oryzivorusy Swain- 
son), is reported by Professor Willet to feed upon the cotton -worm. 

6. The ''yellow oriole" {Icterus baltimoref) has been seen by Mr. G. 
W. Smith- Vaniz, of Canton, Miss., in numbers, devouring the cotton- 
worm. 

7. The "yellow-jacket" (Chrysomitris tristis f Bonap.). This is a popu- 
lar name, which is extremely indefinite, and cannot be found among the 
popular names adopted by modern ornithologists. It may refer to the 
common yellow-bird, or thistle-bird, or American goldfinch. 

8. The bee-martin or king-bird {Tyrannus carolinensis, Baird). This 
bird, which feeds almost exclusively on winged insects, is perhaps the 
oftenest quoted as a cotton-worm-moth destroyer of all birds. It is, 
according to one correspondent, a common sight to see them darting 
about a field towards dusk, catching the moths on the wing or search- 
ing for them under the leaves. 

9. The barn-swallow {Hirundo horreorum^ Barton). This bird also has ' 
been observed to catch the moth on the wing. 

10. The night-hawk or buU-bat {Chordeiles Viryinianus) has been often 
seen to catch adult Aletia on the wing at dusk, 

11. Eed-wing blackbird (Agelaius phcenicusj Yieillot). These birds 
destroy immense numbers oi the cotton-worms. 

12. Cow blackbird (Molothoris pecoriSj Swoinmn), 

13. Rain-crow or yellow-billed cuckoo {Coccygiis Americanus, Bonap.). 
l*The rain -crow feeds voraciously ou them" (W. A. Harris, Isabella, 
Worth County, Ga.), All through Georgia and Alabama this bird is first 
mentioned in answer to the question, /'What birds feed on the cotton- 
worm?" 

14. Loggerhead or Southern shrike (Colluris iiidovicimius^ Baird), 

15. The field sparrow {Spisella fusilla). 

16. The chipping sparrow (Spizella socialis). 

17. The song sparrow (Melospiza melodia). 

18. The lesser sap-sucker {Pirns pubescenSy Linn.). 

19. The wild turkey {Meleagris gallopavo var. gallopavo). Concerning 
this bird Mr. Trelease says : " Wild turkeys frequent Mr. Melton's plan- 
tation in search of the caterpillar, and the plantation is covered with 
their tracks. They are seen here, and I believe they have been seen 
<Sitching the worms." Mr. P. D. Bowles says: ^'The wild turkey has 
"been known to feed upon them in the field near the swamps," and Mr. 
3. N. Gilmore remarks, "The wild turkey is particularly fond of them." 

20. The qnnU (Ortyx Virginiamis, Boimp.) feeds upon the cotton- worm, 
^cording to Professor Willet. 

21. Partridge, ruffed grouse or pheasant {Bonam tmhelhis^ var. umhel' 
liis^ Stephens), 
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22. Prairie chicken, prairie hen, or pinnated grouse (C'wpidx>macwpidOj 
var. mipidoj Baird). 

The great majority of our correspondents replied that ^^all birds" or 
"all insectivorous birds" eat the worms, without specifying the kind, 
and the list is made up of the commoner species which are incidentally 
mentioned, and may therefore be accepted as containing the names of 
those birds which perhaps do the most good.* 

The good will with which the native sparrows destroy the cotton- worm 
and the reported ef&cacy of the English sparrow in ridding the Northern 
cities of the. canker-worm have led many Southern planters to believe 
firmly in the feasibility and advisability of introducing this latter bird 
upon the Southern plantations. And we have received many letters 
urging us to experiment in this direction, but we felt that the subject 
should be carefully looked at on all sides before taking the course desired 
by our correspondents. In the special report we quoted the more im- 
portant discussions of the sparrow question which nave been published 
in this country. In this place we can only state, in a few words, the 
facts brought out by these discussions. 

Although a few observers are favorably disposed to the English spar- 
rows, nearly all of the American ornithologists unite in asserting their 
belief that the introduction of this bird was a great calamity. The 
grounds for this belief have been stated as foUows : t 

1. They neglect entirely, or perform very insufficiently, the business they Trere im- 
ported to do. In spite of some good service at one season of the year in a few par- 
ticular localities against some particular kinds of insects, the state of our shade-trees 
remains substantially as it was before their introduction. Some of the decrease of 
noxious insects at times is due to their periodical decrease, with which the sparrows 
have nothing to do ; and in spite of assertions to the contrary, people are stiU scraping 
trees and still employing the usual defenses against insects in precisely those places 
where it was said that the sparrows had done the business. 

2. They attack, harassj fight against, dispossess, drive away, and sometimes act- 
ually kill various of our native birds which are much more insectivorous by nature 
than themselves, and which might do us better service if they were equally encouraged. 

3. They commit great depredations in the kitchen-garden, the orchard, and the 
grain-field. 

4. They are personally obnoxious and unpleasant to many persons. 

5. They have, at present, practicaUy no natural enemies nor any check what- 
ever upon limitless increase. This would be undesirable, even in the case of the 
most desirable birds ; as the case stands, we are repeating the history of the white weed and 
ih« Norway raU X 

The discussions to which we have referred bore upon the desirability 
of introducing this bird into the Northern cities. For our present pur- 
pose there are other points to be considered, the most important of 
which is that this species would probably not stay in the cotton fiields if 
it were introduced there, as it prefers to live in cities. This point has 
been verified by experience. A year or so since the sparrows were iu- 
troduced into Bibb County, Georgia, with a view of destroying the cot- 
ton-worms 5 but they almost immediately forsook the plantations, and 
were last year seen nesting about a church in the city of Macon. Re- 
ports have also reached us of the attempted colonization of this bird in 



*In the special report there is given a list of the insectivorous birds occurring in 
the cotton belt. This list was prepared by Mr. Eobert Eidgeway, ornithologist to the 
Smithsonian Institution. 

tSee paper by Dr. Elliott Coues, American naturalist, August, 1878, quoted in 
Special Report, pp. 152-155. 

t Any person desiring to study the subject further will find a complete bibliography 
of the sparrow controversy in the Bulletin of the Hay den Geological and Geographical 
Survey of the Territories, vol. v, No. 2, compiled by Dr. Elliott Coues. 
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|)arts of the cotton-growing regions of Texas. The persons who carried 
this plan out did not learn from experience of the bad habits of the spar- 
row for the simple reason that he would not stay. In a very short time 
after their importation in considerable numbers, hardly a sparrow was 
to be found in the State. Persons interested in the experiment believed 
that the climate was too warm, and suggested as the only means of bird re- 
lief the importation of some South American sparrow of similar habits. 
We very much doubt, however, if any bird could be introduced which 
would prove a greater blessing than any one of many birds indigenous 
to the cotton States, if equally encouraged. My own advice is, after 
careful consideration of the subject, cultivate and protect the native 
birds, and drop all thought of the English sparrow for the present. 
Protect the native insectivorous birds, by putting a stop to their destruc- 
tion by ignorant individuals and by birds of prey. There are two birds 
in ' particular which should always be killed on sight. These are the 
blue-jay and the cow-bird. We quote from Professor Aughey concern- 
ing these two bad characters: 

Among the birds most hostile to birds are the blue-jays. They rob the nests of 
other birds of their eggs. Wantonly they often kiU even the young and throw them 
out of the nest. The increase of jays is, therefore, incompatible with the general in- 
crease of insectivorous and other small birds, especially of those that nest on trees and 
shrabs. It is hard for the naturaMst to give up such a dandy among birds, but as ha 
is only a blackleg in fine clothes, the feathered tribes are healthier and safer withont 
his society. 

Perhaps no bird causes such wholesale destruction among birds as the cow-bird. 
Its habit of laying its eggs in the nests of other birds, one only in a nest, and leaving 
them to be hatched out and nourished by the foster parents, to the destruction of their 
own kind, merits banishment and death. Even crows and magpies do much lesa 
harm to other birds than jays and cow-birds. 

In addition to doing away with these active enemies of the insect- 
ivorous birds, the lattir should be encouraged in every possible way to 
nest around plantations. For the martins, native sparrows, and others 
that will make use of artificial nesting places, boxes should be provided, 
if possible. Children should be taught to protect, not to destroy them, 
and a general sentiment in favor of birds should be established. Kot only 
would the cotton-worm suffer, but a good step will have been taken 
towards releasing the planter from the tyranny of his other numerous 
insect enemies. 

Among reptiles, several varieties of lizzarda have been reported by 
correspondents as eating cotton-worms, but none have mentioned names 
or forwarded specimens, so we are unable to give specific names. Land 
turtles are also reported to be fond of the worms, and as might naturally 
be expected, the common toad is said to feast upon them. 

INVERTEBKATE ENEMIES. ^ 

The invertebrate enemies of the cotton-worm are, with the exception 
of the spiders, all true insects. These enemies may be divided, for the 
sake of convenience, iuto those predaceotts and those parasitic upon the 
cotton- worm in one or another of its stages. * 

* The use of these two words in contradistinction the one to the other is to be dep- 
recated, under ordinary circumstances, from the fact that they are not sufficiently 
definitely limited in their meaning, and that there are many insects wliich it would 
be difficult to designate by the one word or the other. In the present case, however, no 
such difficulty occurs, and we adopt the terms predaccous and parasitic as affording thif 
most convenient division of this head. 
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PREDACSOUS, 

Spiders (Araneida). — ^Tbat the numerous spiders, always to be found 
about cotton fields, do a considerable amount of good in capturing the 
cotton -worms and the cotton-moths cannot be doubted. The jumping 
spiders {Attides) destroy many young larvae and occasionally are able to 
capture a moth. Plate IX, fig. 5 represents a species which was observed 
by Mr. Trelease to prey upon the cotton- worm. 

The large nesting s^pidevs {Epeirides)^ of which the commonest species 
through the Southern cotton fields is Argiope riparia {Eipeira riparia of 
older authors), catch the moth in their webs. 

A common and doubtless a beneficial species, which I observed upon 
the cotton plant in Alabama, is a large pale-green spider, with long spiny 
legs (Oxyopes viridar^s). (See Plate IX, fig. 6.) 

Cluhio7ia pallens was found nesting in cotton quite abundantly. Tl\^y 
fold the cotton leaves in much the same manner as do the cottx)n- worms, 
forming thereby a sort of basket, in which they deposit their eggs^ 
They may at once be distinguished from the Aletia web by the white- 
ness of the silk of the former. 

Among the smaller species which have been noticed upon the plant 
among the young worms may be mentioned Attus fasciatusj Theridium 
globosum^ Theridium funebre^ Epeira stellataj Sinyphia communis^ Tetra- 
gnata extensaj Metha sp,j and Xysticus sp,* 

Of the true insects that prey upon the eggs, larvae, or adult of Aletia 
argillaceay some 35 species have been observed by the correspondents 
and observers of the department. Of these we shall speak iii their 
regular scientific order, beginning with those belonging to the Neur- 
OPTERA, the lowest order of insects. 

Aphis lions {Neur.^ gen. Chrysopa). The aphis lions are the larvae of 
the " golden -eyed lace- wing flies" — insects with slender bodies and ex- 
tremely delicate, gauze-like wings. Their color is usually green and 
their eyes golden (represented in all stages in Plate IX, figs. 7 and 8.) 
TJpon being disturbed, they emit a disagreeable, fetid odor. Their eggs 
are white aad are supported by long foot-stalks, as shown in the figure, 
usually upon plants infested with plant-lice. The larvae arc active and 
extremely voracious. There are two or more broods in the course of 
the summer, and the last brood winters in the chrysalis state, protected 
by a compact, round, whitish cocoon. 

These aphis lions are abundant upon the cotton-plant throughout the 
summer, and in the early part of the season do the planters much goc^ 
by destroying the cotton-aphides in large numbers. Later in the sea- 
son they devour the eggs and newly -hatched larvae of the cotton-mpth. 

MosQUiTO-HAWKs, Dragon-Flees, or Devil's Darning-needles 
(Neur., Fam. LihelJ^Udae). — These insects, in the adult stage, are so well 
known as not to warrant description. The eggs are laid in the water, 
either indiscriminately dropped or deposited around the stem of some 
aquatic plant. The larvae are predaceous, living upon other aquatic 
insects. The habits of the perfect insects are also predaceous. (We 
figure (Plate X, fig. 1) one of the most common species, Libelula irifnac- 
ulata.) They catch and eat numbers of insects upon the wing. 

In the next order, Orthoptera, we find but one insect which preys 
upon Aletia argillacea; although in parts of Texas, according to Mr 
^chwarz, the planters insist that the grasshoppers eat the cotton-worm 

The Ee ar-horse. Camel-cricket, or Devil's Riding-horse ( Man 

* The determinations of tlje spiders mentioned in this rejiort- were made by Mr 
George Marx, of this department. 
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Us Carolina). As nsefiil an insect as occurs in the Sontbern States 
is known by the above popular names in different localities. Its food 
consists entirely of other insects, which it approaches stealthily and 
seizes with its powerful spined forelegs. The amount of good which it 
does in thus destroying noxious insects is hard to estimate. The capacity 
of each individual can be seen from the fact that in one night a single 
female has been known to kill and devour eleven Colorado potato-beetles, 
leaving only the wing-cases and parts of the legs.* The only objection 
to them seems to be that they are not sufficiently discriminating in choos- 
ing their prey, and beneficial as well as noxious insects suffer firom theii^ 
attacks. They seem to be especially fond of one another, and after sex- 
ual union the female frequently devours the male.t 

The mantis winters in the egg state and its pecular egg-masses (see 
Plate X, fig. 2) are abundant and conspicuous upon tree twigs through- 
out the winter. 

The next order, Hemiptera, contains several hard-working cotton- 
worm enemies. 

. The Spined Soldier-buo (Arma [Podisus] ^inosa Dallas). — ^This 
insect (Plate X, fig. 3] is a most useful one from its usual cannibalistic 
habits. Dr. Phares says, in answer to question 6 a of the 1878 circular: 

Many are said to do so, of which I cannot testify; but for the foUowing I can; 
Soldiers-bugs pierce the caterpillar, suck iheir juices, and thus destrdy them (see iUus- 
trative plate, Rural Carolinian, August, 1870, p. 68;3). The eoldier-bue presents his 
lanee, moveB deliberately and steadily along till the caterpillar is inipafed. 

Specimens were also received from Mr. Trelease, with the remark that 
he had observed them on several occasions to kill the cotton-worm. 

The Oreen Soldier-bug (Raphigaster [Nezara] hilaria [Pennsylvor- 
nicus of Fitch.]). (Plate X, fig. 4.) 

This insect was figured by Mr. Glover in his report on Cotton Insects 
(Kept. Dept. of Agri., 1855, PI. VIII, fig. 5, p. 93), and in the text 
6X)oken of as piercing cotton-bolls and sucking the sap. Mr. Bailey, 
of Monticello, Fla., is given as authority for the statement. It was 
said to be very abundant in the cotton fields. 

Oonceming its killing the cotton- worm, Professor Willet, in a recent 
letter to this department, has the foUowing : 

A word about an enemy to the cotton-worm. At Monteznma, Macon Connty, 
Georgia. September 20, wheo collecting cotton- worms (AUUa argiUacea) for experi- 
ments, I saw one extended in the air horizontally from a cotton leaf, holding on only 
by his two anal feet and contorting his bodv about as if in great pain. On examina- 
tion, I found a plant bug had pierced him about the anus and was quietly sucking his 

i'uioes. I had no vial nor box, and could only drop them in the basket with other 
ary». The next morning I found the caterpillar dead; but the bus was not to bo 
found. I think, from the hurried sight I ^ot, it is what Glover calls the green Plant 
Bug, Plate VIII, fig. 5. A gentleman living there told me he saw anotner cotton- 
worm impaled in its side by a similar bug, 

' It would, of course, be unsafe to accept the identity of the insects 
upon such insufficient grounds, but it is probable that, if not the same, 
Mr. WiUet's insect was an allied species of Raphigaster. We have Mr, 
Glover's authority that either hilaris or a closely allied species is pre- 
daceous upon the Colorado potato-beetle. It is probable also Uiat the 
same insect is meant by several of our corrwmdents, who enumerate 

green chinches" as among the enemies of ti^^|:ton-worm. 

The Thigk-thighed Metapodius (AcantMeqmLla [Metapodius] femo- 

* See First MisBonrT Entomological Report, i^ l69 (1869). 
t See f aokard'B Guide to the Study of Insec^p, 575. 

19 AO 
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rate, Fab.^ Rhinuchus namlu$ of Say).— Concerning the occurrence Qf 
tbk inaftct in the cotton-field, Mr. Glover said, in 1855: 

These insects, though somewhat nnmerous, were never observed to siiek the sap 
froBu the holls, yet it would be well to investigate their habita more minately before 
deciding whether they are injoriona or not. 

The following short account of the insect is from the department r6XK)rt 
forl875, p; 129 : 

Acanthoce))hala (Metajpodius) femorata^ so called from its swollen, spiny thighs, is a 
lajge reddish-brown or blackish insect, quite abundant in the Southern cotton fields. 
It IS very slow in its motions, and apjiears to be fond of basking in the sun. The 
thighs are strongly developed and spiny, especially on the under side, while the 
shanks have broad thin plate or leaf-like projections on their sides, which ffive these 
insects a very peculiar appearance. The eggs are smooth, short, oval, and have been 
found arranged in beads like a necklace on the leaf of white pine. The foll-grown 
insect is said to injure cherries in the Western States by puncturing them with its 
beak and sucking out the juices, thus proving it, at least in one instance, to bf\ a 
feeder on vegetable subatances. 

Its importance to the cotton planter is shown by the following account 
by Mr. Trelease: 

Several bugs (Hemiptera) were seen to kill the cotton-worm. Early in the seaa^n 
great numbers of a large ill-smelling bug with dilated hind legs (Aeanthocephala 
femarata) were seen in the weeds and 5irubbery about the borders of the cotton fields, 
being very noticeable on account of its buzzing flight. After appeared in nuiD- 
bersy fewer of these bugs were seen, but they were several times seen to catch cater- 
pillars and suck the juices of their bodies. 

The full-grown insect is sho wn at fig. 1 of Plate XI. Planters will 
do well to avoid destroying either these insects or their eggs. 

The Devil's Horse or Wheel-bug {PrionotuscristatuSjlAnr, Bedu- 
viiLS novenariuSj Say). (Plate X, fig. 5.) — Mr. Glover, in the 1855 re- 
port, mentions this insect as among the few beneficial to the cotton 
plant. He there mentions that he placed a young specimen of Bedmius 
in a box with ten caterpillars, all of which it destroyed in the short space 
of five hours. 

Concerning the general habits of the insect, we refer the reader to an 
excellent account by Professor Glover, in the Department of Agrioul- 
ture Eeport for 1875, p. 128. 

For the activeness of the deviPs horse in the cotton fields of the 
South, many correspondents have vouched, and planters should tre^it 
him like the friend that he is. 

The Rapacious Soldier-bug {Sinea multispinosa^ De Geer, [Say's 
Eeduvius raptatorius]). — This insect (Plate XI, fig. 2) is found all over 
the country, North and South, preying upon all kinds of insects. Ivike 
the last-named species, when young it devotes itself to plant-lice, but 
upon attaining its growth it attacks insects of a larger size and of more 
economic importance. In the Forth it has done a good work in destroy- 
ing canker-worms, Colorado potato-beetles, and other pests, and during 
the past summer they were seen in considerable numbers about the cot- 
ton fields, engaged in killing the cotton- worms. 

According to the editors of the American Entomologist, Vol. I, p. 207, 
the eggs of the rapacious soldier-bug are about the size of a common 
pin's head, are laid in two parallel rows upon the bark of limbs or 
twigs, and each egg is bordered round its tip-end with a fringe of short 
prickles. 

When newly hatched, the young soldier-bugs may be frequently found 
in the curl of the common elin-lesS' plant-louse (Schizoneura Americana), 
and also the common apple aphis { Aphis mali)^ busily engaged in devour- 
ing the lice } md ipi^ more than probable that in the cotton fields they 
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will be found preying upon the cotton-louBe {Aphis gossypii). The full 
grown insect is shown at Fig. 16. It is brownish in color, with a reddish 
stripe down the back of the abdomen. The front legs are greatly en- 
larged and powerfully spined, enabling the insect to hold its struggling 
prey. From these spines, and those upon the head, it has gain^ it9 
scientific name, multispinosa. 

In addition to these five hemipterous insects, many specimens of a 
small black and red bng were many times seen about the pupae of Aletia, 
and were often found within the loose cocoons. Although they were 
never actually observed to kill the chrysalides, their presence is sus- 
picious, especially as upon examination their beaks were found to be of 
the short, broad, predaceous type. All of the specimens forwarded to 
the department were of immature individuals, from which it was impos- 
sible to ascertain the species. They were flat, nearly round, a trifle over 
oae-fenth of an inch (3""") in length. The head and thorax were black; 
the abdomen had a broad red band around near the margin, and three 
narrow transverse white bands. 

Although we have several parasites on the cotton-worni belonging to 
the next order, Dipteba, the only predaceous insects from this order 
are the Asilus flies. 

AsiLUS-FLiES OR EoBBER-FLiES (Dipt fam. AsUUdaej.—The large 
buzzing fly, with long slender abdomen and thick hairy throat, is a 
familiar sight in the cotton field to the observ ing planter. A popular 
name was never more appropriately applied than that of robber-flies 
{^^ rauhfliegen% given to these flies by the Germans. They are among 
the niost rapacious of insects 5 but not only are tiiey as indiscriminating 
as other p>redaceous insects, but some species seem actually to prefm" 
beneficial insects as a steady diet. There is almost no enemy which the 
apiarist fears more than these *4)ee-killeis," as some species aie termed. 

Mr. Thompson, in an article in the liural World for September 12, 
1868, stated that he had observed one individual Asilus-fly to destroy 
141 bees in one day. 

Three species have been captured in the cotton fields of Alabama. 
These are Urax apicalis, Wied., Biogmites discolor^ Lw., and Dionyzias? 
sp. By far the most abundant species was Urax apicalis, Wied. This 
species (represented by Plate XI, fig. 3) varies from an incli to an inch 
and a quarter in length (25 to 32"^"'), and has a wing expjinHe of nearly 
an inch and a half. The abdomen is black, with silvery markings above 
and whitish below. The top of the thorax is yellowisb-wlute and.brown 
above, as seen in different lights. The legs aie spiny and ligbt brown 
in color and the face is nearly white. In the summer of 1878 1 observed 
large numbers of these insects flying around the cotton ficilds in the 
vicinity of Selma, Ala., occasionally darting to the ground and seizing 
some insect. With some difficulty a specimen was captured while 
engaged in sucking the juices of a young grasshopper {Caloptemis sp.). 

During the past summer Mr. Tixlease forwarded several of these 
insects to the department from Mliiter, Dallas County, Alabama. He 
stated that they were very abundant in the cotton fields, and had been 
several times seen to catch the cotton -moth on the wing and devour it. 
The rapacity and the capacity of these flies have been seen in the statement 
of Mr. Thompson ; and even supposing each individual in the southern 
cotton fields in the course of a day to kill cotton-moths in numbers that 
shaU seem small in proportion to the number of bees wliich Mr. Thomp- 
son actually saw them kill, we shall be obliged to put them down as 
among the very best friends of the planter. The benefits derived from 
the abundance of this insect willj however, be greatly detracted from 
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wherever bees are kept, and it is also more than probable that its fond* 
ness for insects of this sort leads it to kiU ^< wasps" and hornets," some 
of which, as will be shown farther on, are very efficient enemies ot th6 
cotton-worm. The harm done in the latter way is undoubtedly mote 
than compensated for by the cotton-worms killed, but the former hidiit 
is one which cannot be condoned, and which quite effectually spoils the 
character of these otherwise beneficial insects. 

The next order, Coleoptera, contains very many prexlaceous insects, 
and more species &om this order have been found to prey upon tibie cot- 
ton- worm than trom any other. 

Tiger- BEETLES {ColeopUy fam. Oindndelidae). — The Carolina tiger- 
beetle ( Tetracha Gurolina^ Linn.) was mentioned by Mr. Glover in the De- 
partment of Agriculture Report for 1855 (p. 109) as among tiiose insects 

beneficial to the cotton plant" by destroying its enemies. He reiparks 
that ^Hbis species" appears not to be so pailial to the light of ti^e sun 
as some other species, but often conceals itself under stones. It is also 
seen much more frequently in the cotton fields during cloudy weather, 
toward evening, than in a fervid midday sun. Many specimens of this 
beetle have been forwarded to the department during the past summer 
from the Alabama cotton fields; Dr. A. W. Hunt, of Denison's Landii^, 
Peny County, Tennessee, mentions it in his list of insects preying upon 
the cotton- worm. Plate XI, fig. 4, represents ver> fairly the peilect 
insect. It is usually about three-fourths of an inch (19°i°>) in length, is 
of a brilliant metallic color with purple and croppery reflections as 
viewed in different lights. The eyes, legs, and mouth parts are of a dirty 
white. The Carolina tiger-beetle can at once be distinguished from the 
only other North American rei)reseutative of the genus TetrocAa ( T. Ttr- 
ginim) (see Plate XI, fig. 5) by the comma-shaped yellowish mark at 
the end of each wing cover. 

Other tiger-beetles belonging to the typical genus Cincindela are found 
in the cotton fields performing the same good ofifices. We figure several 
common species in order to give a general idea of the group. At Plate 
XL fig. 6, a larva and several species in the adult form are shown. 

Ground- BEETLES ( Ooieopt., fam. Carabidae). — Almost all of the beetles 
belonging to this family are carnivorous, and the family as a whole does 
much good by destroying injurious insects. These insects are to be found 
during the day under sticks and stones and under the bark of trees, from 
which pla(*«s they go out at night to hunt for their prey. The larvae live in 
similar situations and are also neaily always predaceous. The generaH* 
zation is made by Packard that they are ^'generally oblong, broad, with 
the terminal ring armed with two homy hooks or longer filaments, and 
with a single false leg beneath." Of these beetles all which are to be 
found in the cotton fields will undoubtedly lose no chance to destroy the 
cott-on- worms. A correspondent from Texas Speaks of " the large green 
ground beetle'' as destroying the worms. These are, in all probability, 
Calosoma scrutator, Fabr., shown at Plate XI, fig. 8. According to Har- 
ris, this insect is known to ascend trees in search of canker-worms and 
similar insects. Another beetle of similar habits is Calosoma callidum 
shown at Plate XI, fig. 7. Mr. Glover, in the 1855 report, figures a spe 
cies ot Harpaltis, probably H. caliginosus, Say (see Plate XI 1, tigs. 1, 2) 
and in the t.ext refers to it as being abundant in the cotton fields anc 
beneficial by destroying the different enemies of the cotton plant. 

Soldier-beetles (Goleopt, fam. Lampyridae', genus Chauliognathm 
Hentz). — The family Lawpyrwiae is popularly known as the fire-fly family 
and the adult beetles are too weU known to need description. In the p^ 
feet state they are nearly all vegetable feeders, while the larvae are nearly 
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all carnivorous. The larvae of Chauliognathvs are long, slender, flattened^ 
tapering toward the ends, active, with large jaws. They are asuaily 
blackish, with pale spots at the angles of the segments. Ghauliognathu8 
Pennsylvanicus (Plate Xll, fig. 4) was found by Mr. Glover to be so 
plentiful in the cotton fields near Columbia, S. O., that four to six might 
be taken from one bloom alone, They seem to feed entirely upon the 
pollen or nectar of the fiower, and would so busily engage themselves 
in feeding as scarcely to notice the approach of mankind. When issuing 
from the flower they would nearly always be so covered with masses of 
pollen as scarcely to be recognizable. They, without doubt, served a 
good pur]X)se in assisting the thorough fertilization of the flower. This 
beetle is about three-quarters of an inch in length, with black head, eyes, 
legs, and antennae. The thorax and wing-cases are orange-yellow, with 
a large dark spot in the center of the thorax, and a broad black stripe 
down the center of each wing-case, thus leaving a narrow margin of 
orange-yellow all around. The yellow-margined soldier- beetle {Chanli- 
ognathus marginatm) was found by Mr. Glover to take the place of the 
Pennsylvania soldier-beetle in Florida. This insect (Plate XII, fig. 3) 
is about half an inch in length, and may be distinguished from the lae- 
ter species by the head and lower pan of the thighs being orange. The 
harm done by the adults is slight, if any, and the good accomplished by 
the larvae is probably considerable. We have no definite report, of their 
having been observed to destroy either the eggs or the young of the 
cotton -moth, yet from their well-known proclivities they probably do so, 
and from the numbers in which the adults oceur, we can readily sup* 
pose that no small aiiiount of guod it* done in this way. At all ev^ents, 
the soldier-beetie should not be destroyed. 

Lady-birds, or Lady bcctS (Volcopt, family Coccinellidae),— The 
" lady-birds are better known, |:»erliaps, than any other family ot beetles. 
They are small, round, and liemiftplierical, usually red, yellow, or black, 
with spots of one or the other of tliese colors. All are carnivorous ex- 
cept Epilachna. The eggs are usually long, yellow, and oval, and are 
laid in patA'lies, often in the midst of a grcmp of plant-lice, which the 
newly-hatched larvae greedily dev(?ur The larvae (see fig. 29) are long, 
soft-bodied, rather pointed toward the end, and are quite active. The 
jaws are small and inconspicuous. They are often quite gaily colored, 
and covered with scattered tubercles, vsinue^, or tufts of hair. They attain 
their full growth in three to four weeks, Wheii about tx) trarisiform to 
pupae they attach themselves by the end of the body to a leaf or twig, 
and either throw off tho old larva bkin. which remains around the tail, 
or retain it around the pni>a for protection^ The pupa is small and 
roundexl, simulaciiig the true beetle, The })erteci insect comes torch in 
about a week. The larvae feed upon plant-lice and other small insects, 
of which they destroy im/nense numbers. The adiilt l>eetJes also destroy 
other insects, als hough in les.ser nniiiheis than tii*^ larvae. Quite a num- 
h^'T of species of tht* hid;^ -bu>ls dn^ louud in the cotton-fields doing good 
work, a few of the most common of which we figure and brietiy describe. 

Coccinella novmmotata^ Herbst. (Plate Xll, fig. 8, and r)U[)a), is light 
yellowish-red in color, and may at once be distinguished by the nine 
black spots upon its wiTig-covers, arranged as showu in the figure, four 
upon each w-ing-cover, the two hiud ones being the Irirger, and one in front 
on the* middle line. Coccinella mum4a (Plate Xil, fig. 7) i» a smaller 
Bpecies of i)recisely the same color, but without any spots upon the wiug- 
cover. Its thorax is black, with t wo small light sp(»ts. Hippodamia con- 
vergem (Plate XII, fig. 5) reseojbles the t)receding in general ground 
Oolor. It is larger and more elongated. On the wing-covers are thir- 
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teen small black spots. The thorax is black, with a light yellow mar- 
gin, ana two lines of the same color approaching a V in shape. Sippo- 
dcmia maoulata (Plate XII, ftg. 5) is pinlc in color, with ten large black 
spots on the wing-covers, of which two are npon the middle line. The 
thorax is pink, with two large black spots, and the head is pink, i^th 
black eyes. It is smaller than the last-named species. Coceinella vennsta 
(Plate XII, fig. 9) is larger and broader. It is pink in color, with ten 
large black spots npon the wing-covers, of which the hind two blend into 
each other across the middle line. The inner middle spots are shaped like 
inverted commas. The thorax is pink, with four black spots, of which 
the two hinder ones meet across the middle line to form a V. ChilooO' 
ru8 hivulneruSj Muls. (the twice-staibbed lady-bird), is hemispherical in 
form, and shiny black in color. A little in front of the middle of each 
wing-cover is an irregular bright red spot. The thorax is black, with ft 
whitish border, and the head is whitish, with black eyes. 

That these lady-birds destroy many eggs and newly-hatched worms 
of the cotton-moth there can be no doubt. Mr. Trelease reports : 

I have seen but one insect destroying the eggs of the AletiOj viz, the larva of one of 
the lady-birds {Hippodamia convej-gena). This was on the 26th of Angnst. The larva 
was searching the lower surface of a leaf, apparently for Aphides ^ when it encountered 
an Alctia egg, which it immediately bit with its mandi'bles ; but, as if disliking its taste, 
it left the egg uneaten and passed on. Later, I saw this same larva bite another ega, 
and this, too, was left without further disturbance, but of course both eggs were kiUed, 
Though many hours were spent in looking for further attacks upon the eggs of AleUaf 
the difl&cultios- necessarily attendant upon such observations prevented me from seeing 
8«ny more. From the actions and known proclivities of the lady-birds known as Hip- 
poaamia convergensy H. maculata. Coceinella munday and C. d-notaiay all of which are 
found in abundance on cotton plants, and of Chilocorus bivulnerus, one adult of which 
was seen searching the leaves of cotton, I suspect that they all destroy these eggi 
more or less commonly. 

In Dr. Phares's report an unknown enemy of the cotton-worm was 
spoken of. Concerning this insect, in a later letter, Dr. Phares says : 

In my report npon the cotton-infesting Insects made last autnmn, in that i>ortion in 

which mention is made of insect enemies of the Aletiaj one is reiferred to and obscurely 
figured on paper. I find that my son had drawn it separately and distinctly, and it 
proved to be a Coceinella or Hippodamia. We are both of the opinion that it is the 
larva of Coocindla novem-notatat so abundant on the cotton plant. 

In his report, Dr. Phares speaks of these larvae as feeding upon the 
chrysalides of Aletia, This might seem at variance with the well-known 
habits of these larvae (feeding, as they do generally, upon smaller in- 
sects, or, at all events, upon insects of but slightly larger size than 
themselves), to attack so large an object as the chrysalis of the cotton- 
worm ; but Mr. Glover has placed on record a similar instance. He says: 

The perfect lady-bird also destroys Aphides, but not in such numbers as their larvae * 
in which state it also destroys the chrysalis of the butterfly (Argynnis columhina) seen 
BO often in the cotton fields. I have repeatedly observed them in Georgia killing the 
chrysalides of this butterfly, which hung suspended from the fence-rails and on the 
under side of the boughs of trees and shrubs. It appears to attack the chrysalis 
chiefly when soft and just emerged from the caterpillar skin. It is in this state that 
these wandering larvae attack it, and, biting a hole in the skin, feed greedily upon 
the ^reen juice which exudes from the wound. Sometimes, however, it becomes a 
victim to its own rapacity, for the juice of the chrysalis drying up in the heat of the 
son quickly forms an adhesive substance in which the larva is caught, and thus 
detained until it perishes. 

It is probable, however, that the destroying of the cotton- worm chrys- 
alis by lady-bird larvae is only of exceptional occurrence. In addition 
to the evidence already given, Mr. J. H. Krancher of Millheim, Tex., in- 
forms us that the lady -birds destroy the eggs of the cotton-moth, and 
Dr. E. H. Anderson mentions them among &e cotton- worm enemies. 
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We Agure (Plate XII., fig. 10) the only vegetable-feeding lady-bird in 
Older that those interested may know what it is, and not consider it a 
benefidal species. It is known as Epilachna borealis, Thunberg. It is 
much larger than any before mentioned, is of a light reddish yellow 
color, with seven largii black spots upon each wing-cover. The thorax 
is of the same color and has four small black spots. The head is con- 
colorous with the thorax, and the eyes are black. Both the larvae and 
perfect insects feed ui)on the leaves of cucumbers, melons, squashes, 
and pumpkins — eat unsightly holes in them, and, when numerous, com- 
pletely destroy the plant. Another beetle, of injurious proclivities, is 
often mistaken for a lady-bird by the planters, although it belongs to 
an entirely different family. This is the twelve-spotted Diabrotiea, 
Diai^rotica duodecim-pmctata^ Fabr. This insect is shown at Plate XII, 
fig. 11, and certainly does resemble Coccinella to the untrained eye. 
The principal points of difference ])etween it and the common Hippoda- 
mias, which it most resembles, are that the Diabrotiea is usually green- 
ishy varying occasionally to yellowish^ that i,t has twelve black spots 
arranged in parallel rows down the wing covers, and that the thorax ia 
green and unspotted. The twelve-spotted Diabrotiea belongs to the 
family Chrysomelidae^ or leaf-eating beetles. Dr. Packard states that they 
devour the leaves of dahlias, and they are commonly found gnawing 
melons, squashes, and cucumbers. 

In the next order, Lepidopteha, it would be fair to suppose that the 
cotton- worm had no enemies, since predacious insects are extremelj 
rare in this Order. 

In spite of this fact, many Lepidopterous larvae when placed in con- 
finement will destroy one another, and facts have developed which war- 
rant us in putting the boll- worm drown as an occasional enemy of the 
cotton worm. 

The boll-worm {Heliothis armigera, Hiibn.). — Although the boU- 
worm may be put down as almost omnivorous, and although it becomes 
cannibalistic in confinement (so much so that in breeding but one can 
be kept in the same cage, and in sending through the mails one box had 
to be allowed for each individual), we hardly expected to see it develop 
any characteristic which could be called beneficial; yet, according to 
the observations of Mr. Trelease, it seems to have done so. Mr. Trelease 
says in his report : 

Owing to its tough integument, the pupa of Aletia seema to he freer from insect 
attack uian the larva is, yet even its hard skin does not; always save it. Ahout the 
middle of August 1 first noticed what appeared to he an anomalous preparation foe 
pupation in the hoU-worm {Heliothis armigera)^ for I found several full-grown larrae 
of this species with leaves closely wehhed around them, precisely as Aletia webs up 
before changing to a pupa. An examination of one of these, however, showed me 
that the boll-worms had not webbed them about themselves, but had insinuated them- 
selves into leaves folded and preoccupied by Aletiaj the latter having already passed 
into tbe pupa state ; and they had done this for the express purpose of feeding on 
these pupae ; tnany cases of this sort were seen* 

So plain a case as this requires no comment. It is of interest scien- 
tifically but its practical bearings are slight. Earlier in his rei>ort, bear- 
ing on this same point, Mr. Trelease says : 

No Lepidopterous enemies of Aletia larvM were observed by myself, but Dr. Lock- 
wood of Carlowville, Ala., says that a number of years ago he saw a large green larva 
devouring numbers of cotton-caterpillars. From what we know of the habit of the 
boll-worm {Heliothis armigera) it seems not at aU unlikely that these larvae may have 
belonged to that species. 

It will also be interesting in this connection to state that the boll- 
worms have been observed to kill one another on the plants, in open 
air, and perfectly unmolested, as will be shown later. 



296 BEPOBT OF THE COMMISSIONEB OF AOBICULTURE. 



Ab bearing upon this point of other Lepidopterons larvae attacking 
the cotton-worm, we quote the following sentence from Dr. Andeiv 
son's report: "I have never seen the worm attacked by any other 
insect than the grass-worm and then only when brought in contact*^ 
Concerning this same insect, Laphygma /rugiperday of Smith & Abbot 
(Prodenia autumnalis of Riley) Mr. Glover, in the Department of Agri- 
culture Report for 1855, p. 78, says : 

The grass-caterpillars, when in confinement, very often kill and devonr eacb other, 
and when one is maimed in the least it stands a very poor chance for its life. Seveittl 
intelligent planters state that when the grass and weeds are entirely devoured, and 
no other vegetable food is to be found, they will attack each other, and feed apon the 
Btill living and writhing bodies of their former companions. One grass-caterpillar 
which was kept in confinement, althongh furnished with an abundance of green ftod, 
actually appeared to prefer to feed upon other caterpillars, no matter of what kindi 80 
long as their bodies were not defended by long bristling hairs or spines. 

It is In the next order, Htmenoptesa, that we find the most effective 
enemies of the cotton- worm. 

Wasps (Hymenoptj fam. Vespariae), — ^These well-known insects, as a 
class, although they occsionaly do some harm by injuring fruit or by 
killing honey-bees, may, on the whole, be called very beneficial insects. 
Not only do they devour injurious insects themselves, but they ateo 
store them up as food for their young. Ooncemiug the actions of o^ 
tain wasps in the cotton fields, we cannot do better than to quote again 
firom Mr. Trelease's report: 

Wasps frequent the cotton plant in considerable numbers, being attracted, like the 
ants, in part b^ the nectar secreted by the plant ; and there is much reason to belieye 
that all of the species which visit the plant feed more or less conmionly upon the 
caterpillar or larva of Aletia. I am led to this conclusion by the folio vring observatipna. 
On the 6th of August, when larvae of the fourth brood of Aletia were very abundant 
in the swamp-cotton, I saw a large red and yellow wasp— Polistea hellicosa. Cresson 
(Plate XII, ng. 12) hunting for uiem. Carefully walking around the holes eibteg 
through by the caterpillars, she explored their borders with her antennae, as if feejinn 
for the larvae ; and each time that she found one in this way she quickly sprang after 
it, but at the same instant the larva threw itself from the leaf; so that, while I was 
'watching her, I saw oo less than eight escape, the ninth being caught and eaten. 
Occasionally she would stop hunting long enough to sip a little nectar n*om the foliai 
glands of th«? plant, and then the chase was resumed. I was very much surprised to 
see that she relied entirely on the tactile sense of the anteuDae for finding hnr prey. 
Though possessing well developed ocelli and compound eyes, shesf^emed to make little 
use of them ; aud repeatedly I saw her alight on a leaf close to a caterpillar without 
paying any attention to him till she touched him with her auteunae, when, as before 
atated, she would instantly spring aft«r it. Observations of this sort were made sev- 
eral times on this wasp. Another large brown wasp ( PoZisfes sp.) was also seen to 
catch larval MeticLSy as also were a yellow-jacket huruet {Vespa sp.) and a common 
mud-dauber (feZ<^(Eu«c<Bru2eu«, Linn.), aud they all alternated hunting for cat^-rpillars 
with feeding on oectar. Both species of Polistet were several times seeo flying about 
with dead caterpillars, having previously reduced them to a pulpv mass with their 

mandibles. They were probably looking for some quiet place in which to eat them. 
• • *f • » # 

Early in September, while watching these moths as they fed on rotting figs, I saw 
many whiterfaced hornets ( Vespa maculafa) about the tig-trees. One of these hornets 
was seen to catch a tw(»-winged fly nearly as large as itself. A.fter killing it, the; hor- 
net proceeded tD deprive the fly of its legs and wings, which were allowed to faU to 
the ground. The fly was thuii carried away. Under these same trees I found the 
wings of Aletia moths, and it looks from these as though these moths are sometimes 
killed by the hornet; still, I never saw a hornet. in the act of killing a moth, or with 
the dead body of one, and I am aware their usual food is flies. 

We find, thpn, that certain species of wasps destroy the cotton-worm, 
and also, without much doubt, the cotton moth. The following species 
of so-called "wasps" were caught on the cotton plant in Alabama, and 
in all probability feed upon the ^^orma: Monedula Carolina^ Pab. {Hy- 
mempty fam. Bembecidae)} Elis ^notataj Fabr.^ Elu plumipeHj Dim; 
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{Hymevopt.^ fam. Scoliafiae); Pelopo^ns cferuleus. Linn. (fam. SpTiegidm)] 
JPolistes bellicosaj Cresw.; Vespa Carolina., Drury. 

Ants (Hymenopt,^ family Formimrioe). — The predaeeous insects from 
which the cotton -worm siifters the most are, without doubt, the ants. 
These insects, from their warlike habits and the enormous numbers in 
which they occur, seem peculiarly fitted to hold in check even so dan- 
gerous an enemy as the cotton-worm. The efficacy of ants as cotton- 
worm destroyers has been noticed by but few writers ui)on the cotton- 
worm, and indeed there are some who insist that they never attack it. 
During my own stay at the South I never was able to see ants attack a 
"s^OTUi upon the plant. U])oii tlie ground, however, the case was far dif- 
ferent. There I repeatedly saw ants attack and destroy cotton-worms. 

In dry weather the ground cracks to a great extent. The ants make 
their nest in these cracks, and while excavating tbem cover the surface 
of the ground with fine particles of earth. It is ditticult for cotton- worms 
to crawl o^'er such i)laces ; for when tbey seize hold of the loose parti- 
cles of earth by their pro-legs, they are unable to balance themselves, 
roll over u})on their sides, and, if the earth be hot, 8peedil;v perish. In 
this indirect way the ants cause the destruction of millions of the worms. 

Several of our correspondents stated that ants weie known to prey 
upon the cotton- worm ) and Mr. Trelease reported as follows : 

Prom their great numbers and imiefatigable indnstrv, ant* are probably among the 
most important of the enemies of the cot ton -cater inUar. Intlividnals of many species 
swarm e^erv where on the cotton [>lants, to which they ar^ attracted night and day by 
Aphides and nectar. On many cotton I'^aves th«vv: aro placets where some larva has 
eaten the parenchyma of the lower surfac e, but Ibe nio?^t careful search fails to dis- 
cover the iarva. Though uot invariabls 'io. thrse p'aorw an- <»fTvri eaten by rery young 
laj vae of Ahtia, and as tbese are not io he found, iv !«>itl£8 Ht-: thoi^iih they had been re- 
moved by some enemy, probably auts. rlu»((<:;h 1 hs\o !i'^v»'T neen anus a; tack very smah 
caterpillars, hi July a number of ('attvri.?ilbirs \A*:ro coli< ( U:d in rho bfvrtom hind, to 
which they were principal iy cotxtiott d at tliat tiiije, and pla<-ed on cotton ^^rowing in 
dry, sandy soil, cart* l>eiijg takt.n to see j hiit there wore i-o anis on rhi.s cotron when 
the larva was placed on it, tor my iiKse(?tfs in bree<ling-i in tho house b-id suffered 
so much from the depredations (»l auts ihfii I waM alwar.j afraid of their attacking 
Wvae that I wanted to study in the tield ; :ind these p-inii nlar caterpillarB had been 
removed to the cotton hidicated becaus*? 1 ^ ished to nAukf ou-^f rvarioiis on their habits, 
and wanted them as near th<^ house as miiibL be, whih^ .ot liiHt (ime ihe only larvae to 
foe foil nd in numbers were abuin a nrilc ii«yn< wher*^> I ?vai- lUnng. Witliiu rwo hours 
of the time of pl-icing tlir-rn on tlus cotton, earb. of Ehese !urva«j 'vs as ior.nri by several 
ants, and these sDon collected niunbers of ihrir <V'll«>vvs, 'i^hose combined attacks si> 
worried the larvae that tb<-\ thr*-w thems* ives frtnn thf uianfft and were soon killed 
and carried ofl" by their small but persist t:nt enemies. On several other occasions 
partly grown caterpillarfH were kilb^i and carried olV in h i way by rhis sjiecies and a 
red ant, yet I aevei saw aj.its attack tlnro on the plan'; 'vxre}?Tii)i<:( when I had thus 
placed them on ridge-cottdn for pnrT)oses of study; bnt ^rlu i> creeping over the ground, 
as they do after eating n}> the foliage of the fdant on which rhey were boni, if imt full 
grown, hnudretls of caferpiliars were attacked by these ants and killed. I have never 
seen more than one specic^s of ant attacking any ijidividnal caterpillar, eiiher on the 
plant or on the ground. 

Mr. Trelease fuifcher remarks, in speaking of the enenxiea of the 
chrysahs : 

In the latter part of July several Alefia^ just about to pupate, were taken from the 
swamp where they were found, and with leaves webbed aluiiit them ihey were trans- 
ferred to cotton on dry soil near the house, v^here the^^ Wfr-re tied by their leaves to 
the petioles of this cotton ; my object in placing them there being to determine the 
length of the pu]>a state. The saine day they shed ^heii last larva skin» and this left 
them in an almost defenseless condition till the pupa skin should becjonie firm and 
tough. About twenty-four honrs after thivS moult the^ were again visited, and were 
found covered with red ants, which had killed and partly eaten them all, though they 
were on different plants, and care was taken to see that there were no ants on the cot- 
ton when the larvae were placed there.* 

•The ants collected in the cotton fi<dds were, referred to the Rev. H. C. McCook, who 
prepared a report upon them which Ib embodied in our special report. 
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PARASITES. 

The abundance of the true parasites of the cotton- worm, and the num- 
ber in which they occur, render their consideration of the highest prac- 
tical importance. 

Taking into consideration the number and variety of these friends of 
the planter, and the way in which they make themselves obvious to 
every one who tries to work out the lil^ history of the cotton- wortn, it 
seems very strange that several recent writers should have entirely 
overlooked their presence. Mr. Grote, in his paper before the Ameri- 
can Association for the Advancement of Science, stated that he had 
never been able to observe any parasites, although he admitted that 
such might exist; and Professor Eiley, in the 1878 circular of this 
department, states that no enemies of the cotton- worm have hitherto 
been reported. We mention these two instances in particular, because 
the undoubted ability of these naturalists renders their statements all 
the more singular. The fact is that not only were parasites well known to 
many observers throughout the South, but no less than six accounts 
had been published with tolerable popular descriptions of Pimpla con- 
guiHtor (a large ichneumon which extensively infests the last brood of 
the worms, issuing from the chrysalis in midwinter or early spring), and 
two very fair figures had also been published. 

Let us now enter into a detailed account of these parasites. Up to 
the time of the present writing thirteen distinct species parasitic upon 
the cotton- worm, in one or another of its stages, have been bred in the 
department. Of these, eight species are hymenopterous and five dipte- 
rous. 

The coTTON-woRM-EGa parasite (Trichogramma pretiosa^ Eiley).— 
In the latter part of the summer of 1878 a small lot of cotton-worm eggs 
were received at the department. The eggs were placed in a glass 
breeding-jar, but much more than the usual time seemed to elapse be- 
fore the hatching. One morning, however, a number of very minute 
flies, so small as scarcely to be seen with the naked eye, were found fly- 
ing around the jar, and the eggs were empty. Here, then, was a true 
egg-parasite, the mother fly having laid her egg within the egg of the 
cotton-moth, and her progeny having lived and undergone its transfor- 
mations within that limited space. Whether more than one parasit^e 
issued from a single egg was not determined. These parasites belonged 
to the great hymenopterous family Chalddidae. 

The species under consideration is one of remarkable beauty. The 
general color is yellow, with brilliant red eyes. The wings are very del- 
icate and transparent and present prismatic colors when viewed in dif- 
ferent lights. The wings are fringed with excessively fine hairs; their 
surface is also covered with still finer hairs. In length they are only a 
trifle more than one-hundredth of an inch (.3™'^), but, like all of the 
subfamily to which they belong, are very active and are great leapers^ 
springing sometimes to a distance of two or three inches. 

An allied species {Trichogramma minuta) has been reared from the 
eggs of the dissippus butterfly (jLmeni*t« dissippuSj Godt.). In this case 
from four to six individuals have been reared from a single egg of the 
butterfly, and this seems to be about the normal number. It is prob- 
able, then, that more than one parasitic egg is laid within the egg of the 
cotton-moth. Plate XII, Fig. 14 (T. minuta^ Eiley) will give a very 
good idea of the general appearance of the magnified insect.* 

*The technical description of T. pretiosa, Riley, was pnblislied in the Canadian Mn- 
tomologiat for September, 1879| and m onx special report, p. 194. 
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With the other twelve parasites the egg is laid in or upon the larva of 
Aletiaj and the perfect insect emerges either from the 'larva or from the 
pup^^. Three of these species belong to the same family as the egg-para- 
site just mentioned, namely, to the Ghalcididae, 

The ovate chalcis (Chalcis ovata, Say). — This species seems to be 
mie of the most abundant parasites of the cotton- worm in many parts of 
the South. It is one of the largest of its family, measuring over one- 
fifth of an inch (5™™) in length. The glassy appearance of its abdomen 
and its swollen hind thighs give it a characteristic look, and render it 
impossible to mistake it for any other cotton- worm parasite. From the 
4th of August until the 10th of September these little fellows were con- 
tinually issuing from the chrysalides sent for breeding purposes. There 
may have been one brood previous, and there probably was one later, 
tfee ehalcid wintering in the pupa state within the chrysalis of the 
cotton- worm. The parent liy lays her eggs upon the backs of nearly 
full-grown cotton^ worms, probably more than one egg upon each indi- 
vidual, although we have never observed more than one of these para- 
Bites to issue from a single worm. The young larvae feed upon the 
worm's internal parts, choosing by preference the fatty tissue, and avoid- 
ing all vital organs until they become fiill-grown. During this time 
the cotton -worm has probably attained its full growth and webbed up. ' 
The parasite eats its host out pretty thoroughly before undergoing its^ 
own transformations. Both of its changes ftt)m larva to pupa and from 
pupa to fly are undergone within the dead chrysalis of the cotton-worm, 
and the perfect fly gnaws a round hole near the head of the chrysalis 
to make ite exit. An- examination of many chrysalides from which these 
parasites have issued shows that the hole of exit is invariably near the 
nead, and, upOn breaking them open, the abdomen is found to be filled 
with excrement of the larva, and the cast-off skins of larva and pupa, i 
Plate XTT, fig. 13, shows the ovate chalcis enlarged, and also a chrysalis 
of Aletia pierced by the exit of the parasite. 

We can find no published record of the fact of the parasitism of this 
insect upon the cotton- worm, and are not aware that it was bred prior 
to 1878. 

Oirrospilus esurusj Eiley. — Another chalcid parasite (Plate XTII, fig. 
1), of much smaller size than the last, was reared in considerable num- 
bers from the chrysalides of the cotton-worm during the summer of 1878. 
It proved to be a new species of the genus CirrospiluSj and has been de- 
scribed under the specific name estirtis by Professor Eiley, in a recent 
number of the Canadian Entomologist. - 

It is a little black fly, only about six-hondredths of an inch in length, 
with yellow legs. Prom their small size, many of them can find their 
sustenance in a single cotton-worm, and many of the adults were bred 
from a single chrysalis. 

Unnamed chalcid parasite.— The following passages ft^m my 
notes concern a parasite which, owing to a press of other affairs, has 
not yet been worked up: 

Aug%L8t 27, — I found yesterday a cotton-worm about five-eightlis of an incli in length 
which, although yet alive, was being destroyed by three green larvae which were up- 
on it. I found the specimens about 10 a. m. Last evening I observed that thecotton- 
wx^rm was nearly eaten. The parasites had very short bodies, which when they mored 
w«re pointed at one end. I had intended to describe the specimenfl this morning, but 
I find thiey have spun cocoons about their bodies. 

August 28.-— I found crawling over the ground a small cotton- worm infested by five 
parasites, evidently of the same species as those mentioned in my note of August 27. 

August 29. — Thib small green parasites which I found yesterday destroyed the cotton- 
worm, and, excepting two •peoimdoa which I put in alcohol, began to spin cocoons 
during the night. 
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The insects bred from these specimens were small^ black, chalddflies, 
shown at Plate XIII, fig. 2. They were nearly eight-hundredths of u 
inch (2°"") in length. The general color was black, but the legs, anten* 
nae, and mouth parts were honey -yellow. The head, thorax, and abdo^ 
men were nearly equal in width, and the thorax was longer than the 
abdomen, which was pediceled and subtruncate at tip. The antennae 
were 7 -jointed. 

The larvae were greenish white, oval, somewhat pointed at one endj 
with yellow spiracles or breathing-holes, aud were fleshy and footless. 
They were sluggish in motion, moving by the alternate contraction and 
expansion of the segments. The number of segments of the body was 
plainly thirteen. The full-grown larvae were about 0.08 inch or 2"" in 
length, and were about half as wide as long. The cocoons which they 
spun were ovoid in form, grayish- white in color, and about the size <»f 
the full-grown larvae. 

The peoototbupid pabasitb op thb cotton- wobm (Didyctium 
ingzaigj Ri]ey).^September 10, 1879, a number of small parasitic flies 
issued from chrysalides of the cotton-worm. Upon examination these 
proved not to be ChaUnds. but to belong to the allied family Procto^rM- 
jndae. The members of this family differ from the ChaUsidH in their osu- 
ally slender body and longer antennae. The antennae, also, are not 
elbowed as in Chalcididcbe. It is a family of very minute species, which 
are all supposed to be parasitic, many of them upon the eggs of other 
insects. . 

The species under consideration is shown at Plate XITI, fig. 3. These 
flies are black, polished, with the antennae and legs dark yellow. The 
antennae of the female are 13-jbinted, the first joint club-shaped, the sec- 
ond almost globular; 3 to 7 are much thinner than any of the others; 3 
about as long as 2; 4 to 7 almost globular; 4 a little thinner at baj^e; 8 
to 12 about equal in size, round at base, and squarely cut off at apex; 
13 as long as preceding, ending in a rounded blunt point. The antennae 
of the male are very long, about as long as the whole insect. The wings 
are clear and sparsely beset with short, blackish bristles, and with quite 
a long fringe around the edge. The veins of the wings are yellowirfu 

These insects are about .06 of an inch (1.5""°) in length. 

These parasites were bred only upon a single occasion. Then many 
specimens were mounted. Whether they were all from one chrysalis or 
hot it is impossible to say with certainty, but the probabilities are that 
they were, and it seems probable also that it is not a common parasite.* 

The next three parasites which we shall mention belong to the family 
IchTieumonidae^ or ichneumon flies, as they are commonly and familiarly 
called. These insects are characterized by unusually long and slender 
bodies and the long projecting ovipositors of the females. These ovi- 
positors are often very long, and are i^rotected by a sheath of four stylets 
of the same length as the true ovipositor. The head is usually ra^he^ 
square, with long many-jointed antennae. .The larva is a soft, cylindri- 
cal, fleshy, white, footless grub, the rings of the body being convex and 
the head small The eggs are laid by the parent either on the outride 
or within the cater] lillar or other larva upon which its young is destined 
to feed. When hatched, the larva devours the fatty portions of its 
victim, just as we have seen with foregoing parasites, until it gradually 
dies. The larva spins a cocoon about itself when about to enter the 
pupa state. In the larger species this cocoon consists of a dense inner 
case, and a loose, thin outer covering. Of the larger species but one 
individual occupies the body of the host, while in the s maller species 

* For teclmlcal description see speolal report, p. 197* 
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maaiy dire found within one insect. The cocoons of most species are 
spun within the body of. the parasitized insect; but others, as in the 
genns Microgdster^ emerge and spin their small, oval, often bright-colored 
cocoon s on the outside. The family, as a whole, is one the members o 
which are of immense service to agncolturists in destroying great 
BBunbe^s of noxious insects. 

The yellow-banded ichneumon (Pimpla conquisitor^ Say). (Plate 
XIII, fig. 5.) — This is one of the most numerous and mpst Qoticeable of 
the parasites of the cotton- worm. It was first scientifically described 
by Thomas Say, in 1835, who found it in Indiana. He described it un- 
der the generic name of Cryptm^ but it is now considered a Pimpla by 
Bfr. Cresson. The yellow-banded ichneumon was bred extensively from 
the chrysalids of the last brood of cotton-worms, aud, so far as we are 
aware, has never been bred from any preceding brood. . 

That the earher broods, if such exist, may be reared in other insects 
is possible, frY)m the fia*ct that very many members of this family are not 
confined to one species of insect, and from the figbct that Say described 
the original individuals as from Indiana; and it is probable from their 
rarity, if not actual absence, among the earlier broods of cotton-worms. 

The length of time which it takes one of these parasites to undergo 
its transformations has not been observed. If the larva spins a cocoon 
at all, it is very slight; so slight, indeed, that upon breaking off the end 
of the parsitized chrysalis the pupa of the parasite is exposed to view. 
The perfect insect emerges in late fall, in midwinter, and in early spring, 
through an irregular hole which it gnaws through the skin of the 
chrysalis, usually near the head. 

The fact that these parasites are frequently alive within the chrysa- 
lides throughout the whole winter has given rise to the supposition on 
the part of many that the chrysalis itself was still alive, from the mo- 
tion imparted to it by the contained insect, and have thus been led to 
believe implicitly in the hibernation of the cotton-vjform in the chrysalis 
state. Many chrysalids were sent to the department during the past 
winter by persons holding this belief, but, without exception, those spec- 
imens which still seemed to have life contained each the pupa of a yel- 
low-banded ichneumon. 

The evidence given by Dr. Gorham and Mr. AfiQeck, as well as our 
own experience the past year, would seem to show that this parasite is, 
during certain years, very abundant indeed upon the last brood of worms, 
and although it*might at first be said that the good accomplished by 
them is smaller than if they were abundant with preceding broods, yet, 
^hen we consider that every individual of the last brood which is para- 
sitized reduces by just so much the number of possible hibemators and 
founders of families the succeeding spring, then we can appreciate the 
amount of good which this parasite accomplishes, and although we may 
not indorse the somewhat extravagant estimates of Dr. Gorham and 
Mr. A ffleck, still we may consider ourselves deeply indebted to the yel- 
low-banded ichneumon. 

The bing-legged pimpla {Pimpla annulipes, Br.). Plate XTII, fig. 
4.— September 1, 1879, there issued from a cotton worm chrysalis one 
fi^edraen of the ichneumon to which Professor Riley gave the above 
popular name in his fifth Missouri Entomological Be]>ort. This is the 
-only specimen which has been bred this year. It is an old acquaintance^ 
having been bred from the walnut oase-bearer (Acrobajsis juglandiSy h^ 
B.) by Dr. Le Baron, and from the codling moth of the apple (OarpO' 
mpsa pomonella) by Professor Riley. It is a widely distributed specieSi 
being found all over the country, north, south, e.ist, and west, and that 
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it is common is shown from the fact that Professor Biley bred 20^ lemales 

from a lot of 162 apple-worm cocoons. In these he found great yaria^ 
tiou ia size, some measuring but one-fourth of an inch in length, while 
others reached one-half. 

Boughly describing this parasite, we may say that it presents a nearly 
black appearance above, the under side of the abdomen being honey- 
yellow. When viewed with a lens, the upper surface of the abdomen 
is seen to be covered with close punctures, while the thorax is nearly 
smooth. The legs are reddish yellow with the exception of the middle 
joint of the hind pair, which is black, with a broad yellow ring in it- 
middle. The hind feet are dusky. The female ovipositor is dark shin 
ing red. The palpi are pale yellow. 

Oryptus nuncius. Say .^Another ichneumonid parasite, belonging 
to a different genus from the last two discussed, and known by the above 
scienti&c name, was bred from cotton chrysalids, on two occasions or 
more, in the department last season. It is a very common parasite, and 
has been often bred in large numbers from the cocoons of the larger 
Bombycid moths. I have bred no less than 35 individuals from one 
cocoon of Teleajpolyphemus, It is probable that several may occasionally 
be bred from one chrysalis of AUtia. 

This concludes our list of hymenopterous parasites of the cotton- 
worm. The remaining five belong to the order Diptbka, or two-winged 
insects. 

The Tachina flies (Dipt, family TacMnide). — Two of these two- 
winged parasites belong to the family Tachinidae. 

These Tachina flies have much the appearance of the ordinary house- 
flies, but are usually larger. Their eggs are tough, white, opaque, 
oval, and somewhat flattened on the side towards the body, to which 
they are firmly attached by a gum insoluble in water. With the slug- 
gish caterpillars these flies have little difficulty in depositing their eggs 
when, how, and wh^re they please. They always place them upon the 
back of the head, or on the first three or four segments of the body, in 
such a position, in fact, that the caterpillar can in no way reach them. 

The parasitic larva, when ready to hatch, eats its way through the 
egg on the side towards its victim and burrows into its flesh. They 
seem endowed by nature with .a fondness for nothing but fatty tissue, 
which teaches them to leave the vital parts of the host alone. When 
full-bred and' ready to transform they do not, as did the last-mentioned 
parasites, transform within the shell of the insect from Vhich they have 
obtained their nourishment, but perforate the skin and enter the ground 
to the depth of from half an inch to two inches. Here they contract to 
brown oval puparia and remain for a longer or shorter space of time. 
According to Eiley, the last brood usually winters in these puparia. The 
following spring the fly issuing works its way to the surface of the ground 
and takes wing. 

These insects are among the most effective parasites of many noxious 
insects. The Northern army -worm is frequently almost exterminated in 
localities by Nemoraea leucaniae, Kirkp,, and Exorista flavicauda^ Biley. 

The Colorado potato-bug has been killed off in great numbers hjLydella 
doryphoraej a member of this family, and the Bocky Mountain locust 
found in Ta^Mna anonyma, one of its most determined enemies. It would, 
indeed, have been strange, had not at least one species of this family 
been found among the cotton- worms. 

In JSTovember, 1878, two specimens of what seemed to be a new speciefi 
of Tachina were bred from the pupa of the cotton- worm. From these 
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si>ecimen8 Professor Eiley has described the species, in a recent number 
of the Canadian Entomologist, as Tachina aletias. 

During the season of 1879 many of these parasites have been bred. 
The latter part of July Mr. Trelease forwarded a quantity of parasitized 
larvae from Dawson's Station, Ala., with the following note : 

July 24, 1879. 

I mail yon to-day a box containing some 95 pnpa© and webbed-np larvae of AUtia. 
* * * I find nearly one-half of the larvae from one-third to two-thirds grown bear- 
ing small white eggs on their backs. (It is only for the last few days that I have no- 
ticed this, but it has probably been the case with this entire third brood. ) These 
eggs are of two sizes. The larger are usuaUy, perhaps always, deposited singly on the 
dorsum of one of the thoracic segments of the larva, and placed transversely or ob- 
liquely. They are elongated, oval at the two ends, but more often bluntly rounded. 
Their length averages about 8»^™, their breadth 2°"". They are very slightly flattened 
on the sunace by which they are attached. Sometimes, when no egg can be seen, a 
discolored mark of the size and shape of the egg is seen on the back of the larva ; in 
other cases a discoloration below the skin of the thorax appears to show the presence 
of a parasite larva. The smaller eggs are also white, and measure about 6""" by 2™™, 
from which you will see that they are broader proportionally, and consequently more 
oval than cylindrical. They are slightly more flattened on the under surface as a rule. 
These are deposited on the side and back of the head and thoracic segments, and vary, 
in the cases so far noticed, from one to four in number ; sometimes, where there are 
several, being scattered almost in contact with each other. 

These eggs were fastened very firmly to the back of the larvae, and 
were all so placed that the victim could by no exertion reach them with 
its jaws. In some cases they appeared to be even sunk beneath the 
skin, and Mr. Trelease records the fact in a later letter that he has seen 
the skin shed without the egg being also cast off. The adult flies, from 
these specimens sent July 24, began to issue September 1. This, taken 
in connection with the fact that the specimens reared in 1878 issued in 
November, would seem to argue three broods a year for this species of 
Tachina^ the last two broods certainly destroying many cotton-worms. 

An examination of the specimens issuing from this lot of worms re- 
vealed two individuals of a new species of Tachina, differing from T. 
aletiae in several respects. We draw up the following description: 

Tachina fratemay n. sp.— Length 6"". 

Color, — General eflfeot nearly black ; head, face, and facial depression silvery white, " 
inclining slightly to golden on occiput ; antennae, 1st and 3d joints black, 2d joint 
testaceous; palpi testaceous; pubesence behind the head blackish^ thorax, second 
and following abdominal joints ashy ; thorax with two plain longitudinal black stripes 
and two indistinct; first abdominal joint black above, ashy beneath ; femora piceous ; 
tibiae and tarsi nearly black. Eyes finely pubescent. In other respects resembling 
T. aletiae f Riley. Described from two specimens. 

Flesh-flies (Biptt, family Sarcophagidab, genus Sarcophaga). — 
From general appearance it would be impossible to separate a flesh-fly 
from a Tachina fly, and only by the help of a lens is it possible to dis- 
tinguish them; the priucipal difference being that in the family now 
under consideration the style of the antennae or antennal bristle is plu- 
mose or hairy, although naked at the tip, while in TacMnidae it is naked 
throughout its length. These flies have long been considered remarka- 
ble on account of their viviparous habits. The eggs are long and deli- 
cate and hatch quickly. If the female is unable to find a suitable place 
to dei)osit them within a given time after fertilization they hatch within 
her body, and we have the phenomenon of a viviparous insect. The 
ovaries are large and arranged in a spiral manner, and De Greer is said 
to vouch for the development of 20,000 larvae in one female. The dis- 
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tinction between the earlier forms of the flesh-flies and TocAfoa flies is 
said by Professor Riley to be that — 

The TaoUna larva is rounded posteriorly, with a small spitaonlar cavity, easily 
closed, and having a smooth rim; it contracts to a papa, which is qnite aniformly 
Tonnded at each end. The Sarcophnga larva is more truncate behind, with fleshy 
warts on the rim of the spiracular cavity, and with a more tapering head ; it contracts 
a pnpa, which is also truncate behind and more tapering in £ront| where the protho- 
racic spiracles diow, as they never do in Tachina, 

It is the general habit of the flesh-flies to deposit their eggs or yonng 
npon dead and putrefying animal matter, but they are often known to 
thus infest living animals, thus partaking of the nature of parasites. 
GTheir habits are then similar to the Taehinidae. The larva lives within 
the insect, and similarly issues when fuU grown to pupate under ground. 

During the summer of 1878 several specimens of a flesh-fly were reared 
from pupae of Aletia. These proved to be specimens of Sarcophaga sar- 
racemae^ Riley, a probable American variety of that widespread scaven- 

fer Sarcophaga camaria (Plate XIII, flg. 6), Linn., a species common to 
lurope, America, and Australia certainly, and probably elsewhere to 
be found.* 8arra>ceniae was first described by Professor Riley, in a paper 
read before the Saint Louis Academy of Sciences, as fepiling upon the 
dead insects to be found in the leaves of Sarraceniti. Plate XIV, fig. 1, 
represents this insect iu its various stages. 

Several specimens of sarraceniae have been secured the present sum- 
mer (1879), and also what may prove to be a new species of Sarcophaga. 

Plate XIV, Fig. 2, represents the insect in all stages; a is the egg, 
natilral size; b is the egg enlarged; c is the full grown larva; d.is the 
head of the lai*va enlarged ; e is the puparium ; and / the adult insect. 

Phora AXETiAE, Comstock.t — August 12, 1879, a large number of 
small white maggots were found in chrysalides sent from Minters, Ala. 
These maggots, which appeared nearly fuD grown, were about 0.15 inch 

i4"") in length ; they were rather slender, the 9th segment being the 
>roadest. The posterior end of the body was large and rounded, and the 
anterior end tapered gradually to a point. 

Examination with a lens showed that each segment was armed later- 
ally with four short, stout spines (two on each side), and the posterior 
end of the body was furnished with six. August 16 these larvae com- 
menced to pupate. The puparium was light brown in color, I™* by 
2"™ in size. The front side showed the joining of the segments, and 
was somewhat rugose ; the back side was smooth ; the posterior end 
was rounded and armed with the same six small spines that were present 
in the larva ^ the anterior end of the body was more pointed. From 
about the third thoracic segment two long black excurved spines pro- 
truded, which presented the most characteristic feature of the puparium. 
The perfect flies began to issue in great numbers August 27, or about 
ten days from the time of commencing to pupate. They proved to be 
active little yellowish-brown two-wiuged flies, with robust bodies and 
short, stout wiugs. They are well represented at Plate XIV, Fig. 3, as 
also are the larva and pupa. 

From present indications, this insect bids fair to be one of the most 
important, as it is one of the most interesting, of the parasites of tJie 
cotton-worm. 

*■ I am in receipt of a commnnication from Baron Osten-Sacken, commenting npon 
the above, in wnich be says : " AUow me to observe^ in this connection, that SarcO' 
phctga ca/maria does not occur in North America. Yon will find that statement, with 
some detail, in my recent Catalogue of th^ described North American Dipteini^ p. 158.* 

tFor teohnioal deaoiiption see special retport^ pp. 20^^1. 
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XMPORTANOB OF THE NATURAL ENBIVIIES OF THE COTTON-WOBM— 

SUMMARY. 

From a perusal of this section it is doubtful if the reader has obtained 
a very definite idea of the actual amount of good performed by the nat- 
ural enemies of the cotton- worm, except that it is by no means insigniii- 
caht. It would, indeed, be a difficult task to estimate the number of 
cotton- worms, in one stage or another, that are destroyed every year by 
the different birds and insects ; but we will bring together in this sum- 
mary such points as relate to the amount of good performed, hoping to 
set the importance of the subject forth in a more definite light. 

Among the vertebrate enemies, it will be of interest in this connection 
to be able to foi*m an idea of the acttial number of insects destroyed by 
the average insectivorous bird. As concise a statement of facts upon 
this point as we have met with is given in Professor Aughey's report 
to the United States Entomological Commission. Professor Aughey 
^ays:* 

. Fdw nnobsorvant people have any comprehension of the vast number of insects that 
birds actuany destroy. During the breeding-season this destruction of insects by birds 
reached its culmination. The young of some species will eat about 50, others about 
60, some about 75 insects each day. The ayerage cannot be far from 60. At this rate 
five young birds would eat about 300 insects each day, or about 9,000 a month for each 
nionth, exclusive of the parents. There have been widely different estimates as.to the 
number of insects that the old birds eat, but it ought not to be difficult to approximate 
the.quantity. Only a smaU part of a bird's stomach is entire enough to be distin- 
guished and counted. If the balance is composed as largely of insects, which is more 
than probable j then the whole number eaten during a d{»y by an insectivorous bird 
must be near 200. I reached the same conclusion by actual tests. In the fall of 1874 
I. bought two Bastramian plovers from some boys who had trapped them, and kept 
th^ tor a week in a cage before they were set free. I fed them on locusts and othei 
tosects, which I counted for four days with the foUowing result : 

First day - 277 

Second day 452 

Third day 448 

Fourth day 439 



I was compelled to go away or else the experiment would have been continued 



About one-fourth of the insects were locusts, and the balance were fiies, ants, beetles, 
&c* I gave them whatever insects the boys that I hired gathered for me. My im- 
pression, however, is that they ate less than they would have done if the^ had been 
at liberty. But, lest there might be some mistake, and to avoid air possibility, of error 
on the wrong side, we will base our calculations on an estimate of 150 insects each day 
for a mh>ture plover. At this rate 20 old plovers would eat 3,000 insects each day, or 
99,000 a month. And suppose further that these 20 plovers had nests which averaged 
four young ones each. At tiO insects a day for each young plover the 40 would con- 
Bfume 2,400 every twenty-four hours, or 72,000 a month. The 20 plovers and their 
progeny together would consume 162,000 insects each month. At this same rate 1,000 
plovers and their young would consume in one month 8,100,000 insects. That many 
insects removed in one year from a farm of 160 acres would probably render it capable 
of producing crops, even when these insects were doing their worst. As there are 
many birds that eat more insects than do the plovers, as well as many that eat less, 
150 insects a day is probably a fair average for all insectivorous birds. 

This extract is eloquent as a defense of birds, and puts us on a sound 
b^is of apparently unexaggerated facts. Too much, then, can hardly 

said in fevor of insectivorous birds in cotton-fields. 
^ the exception of the ants, predaceous insects are hardly to be 



* First annual report of the United States Entomological Comminioni 1877. Booky 
Mountain Locust, Department Interior, lQ78t. 
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compared either to the birds or to the parasitic insects in regard to the 
number of cotton- worms which they destroy. True, the capacity of some 
of them is great, but they either labor under disadvantages (such as being 
comparatively confined to the ground as the carabid beetles) or are not 
sufficiently numerous to do a very great amount of good. Still it is well 
to know them and not destroy them, as thousands of worms are destroyed 
by them, and it is only in a comparative way that we speak at all de- 
precatingly of them. The capacity of the fear-horses {Mantis Carolina) 
has been shown by the statement that one individual has in one night 
killed and devoured eleven Colorado potato-beetles, and we have men- 
tioned the fact that a young specimen of the wheel-bug {Frionotus cris- 
tatm [Beduvim novenarius]) has been known to destroy ten caterpillars 
in five hours, thus showing the amount of good w:hich may be done by 
the hemipterous enemies of the cotton- worm. The destructive powers 
of the asilus-flies have been shown from Mr. Thompson's statement that 
he has known one individual to destroy 141 bees in a day. The work of 
ants in this direction has been discussed at length, and they are shown 
to be the most valuable of the predaceous insect enemies of the cotton- 
worm. 

The destruction of the cotton-worms by their true parasites is a sub- 
ject upon which interesting experiments may be made. The extent of 
parasitism will undoubtedly vary much with the season of the year, the 
last brood always seeming to be much more extensively parasitized than 
any of the preceding broods. The probabilities are that they increase 
with the increasing numbers of the worms, and that they also are affected 
to a certain extent by the character of the season, although not com- 
parably with the ants. From August 12 to August 28, 1,721 pupae prob- 
ably belonging to the fourth brood were received at the department from 
Alabama, for the purpose of ascertaining the extent of the parisitism. 
The result hardly justified the anticipation. From this lot of 1,721 
chrysalides there issued in all 1,455 moths, and from the remaining 266 
chrysalides were bred the following parasites : Of Chalcis ovata^ Say, 32 
specimens ; of Tachina aletiae^ Eiley, 3 specimens ; of Sarco;phaga sp., 7 
specimens; of Pimpla anulipeSy Br., 1 specimen; of Tachina fraterna^ 2 
specimens ; of Didictum zigzag sp., 32 specimens ; of the smaU Dipteron 
Phora aletiae,'2b very great number of specimens; making altogether of 
the large parasites, 44, each singly from a chrysalis, and 120 chrysalides 
destroyed by the small parasites, making a total of 164 out of 1,721, or 
between 9 and 10 per cent. The remaining 102 died from some "unknown 
cause. This percentage is small, but in the last brood it would undoubt- 
edly be greater. 

The extravagant ideas of Dr. Gorham on the subject of the extent of 
parasitism are easily accounted for. He collected his specimen chry- 
salides for observation late in the fall, after the hibernating moths had 
issued. Naturally, no apparently sound chrysalides were left excepting 
those containing parasites. These he collected, and parasites issued 
from all ; hence his conclusions. A note from one. of Professor Willet's 
letters seems to indicate the greater abundance of parasites in the last 
brood than in the earlier ones. He collected a number of newly-formed 
chrysalides in November. Of these he says : 

About two dozen were placed in a box in my sitting-room, expecting to hatch out 
some moths for exposure. The foUowing is the result : In some two weeks two moths 
came out ; they seemed delicate, and one lived only two days, the other four or five. 
No other moths have appeared (December 11). November 24, 1 found four ichneumon 
flies {Fimpla conquisitor) out in one boU ; December 2, one more; and December 7, an- 
other ; the sixth, the last, with no ovipositor (a male). In breaking open the dried 
chrysalides I destroyed two pupae of parasites. These make eight parasites in •omi 
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two dozen chrysalides — a large proportion. I had 75 chrysalides in a box in smBmer; 
about 50 came oat moths ; most of the others could not escape from and perished in 
tha 4ri6d leaves. I saw not a parasite of any kind. 

An enconragiBg statement concerning the extensive parasitisDi of an 
early brood (the third) is contained in a letter from Mr. Trelease of July 
2i, 1879. He stated that at that time nearly one-half of the half-grown 
worms in the fields under his observation bore the eggs of one of the 
Tachina parasites. One-half is certainly a large proportion, but he re- 
iterates it with exactness in his notes, and stands ready to vouch for it. 
It seems not at all unlikely when we consider the numbers in which the 
northern species of Tachina occur in fields ravaged by the northern 
army- worm. In a field which was black with these worms I have searched 
for hours without finding a single unparasitized full-grown worm. Nine 
hundred and ninety-nine out of a thousand bore the white eggs of the 
destroyer. 

/These few points will be sufficient to give a more accurate idea of the 
importance of the natural enemies of the cotton-worm. 

REMEDIES. 

Preventive measures. — The most important of the preventive 
ineasures which can be adopted is the encouragement of the natural 
enemies of the cotton- worm. Detailed accounts of these have been 
given in a previous section ; hence, but little remains to be said here. 

The most practicable thing which can be doue in this direction m the 
protection by law of aU the native insectivorous birds. An incalculable 
amount of injury has been done by the indiscriminate destruction of 
birds by the freedmen since the close of the war. In addition to the 
protection of the native species, others might be introduced. But here 
very great care must be exercised, else more harm than good may be 
accomplished. No species should be introduced the habits of which are 
not throughly understood. We wish to call particular attention to this 
point, as many planters have urged us to aid in the introduction into 
the cotton States of the English sparrow, a species the importation of 
which into the Northern States has been pronounced a calamity by nearly 
all of the American ornithologists. 

The encouragement of the insect enemies of the cotton worm, though 
less practicable than the protection of birds, is not less important ; for 
this reason, great care has been taken to figure and describe all the pre- 
daceous or parasitic insects which destroy tlie cotton-worm. It would 
be worth the while of every planter to become familiar with the appear- 
ance of the more common of these, and instruct his hands not to injure 
them. In those cases in which hand-picking of the pupae of Aletia is 
employed, much good can be done by taking care not to destroy the 
parasites contained in them. The pupae, when collected, instead of be- 
ing destroyed should be placed in barrels or boxes covered with coarse 
wire gau|:e or other netting. In this way the parasites which emerge 
from the pupae can be allowed to escape through the meshes of the net- 
ting, and are thus^enabled to go on with their destruction of the pest; 
whereas the moths which mature, being larger, cannot escai)e, and perish 
in their prison. Some idea of the importance of this precaution may be 
gathered from the results of an experiniient already cited, in which it 
was found that of 1^21 pupae of the fourth brood, nearly 10 per cent, 
were parasitized. Or what is more to our purpose, there were bred from 
these pupae 44 large parasites (Pimp/a, ChalciSj and Tachina)^ and an 
immense number of small parasitic flies belonging to the genus Ph^ra. 
It must be remembered that the later brocJds of Aletia contain a larger 
percentage of T)arai@itized individuals. 
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Under this head will come also the suggestion of Mr. Nicholas A. 
Davis, of Jacksonville, Tex., who recommends planters to avoid plowing 
cotton-fields when they are wet for fear of destroying ants, and also ad- 
vises planters not to plant cotton on wet land where ants do not live. 

As another preventive measure, would it not be well to plant less cot 
ton and cultivate more thoroughly, using fertilizers ? In this way more 
cotton would be made early in the season, before the worms increase 
sufficiently to injure it, and then, with smaller fields to go over, the force 
upon a plantation would be sufficient to apply remedies in season to 
keep the worms in check. 

With a view to rendering the cotton distasteful to the caterpillar, if 
possible, quassia chips were steeped and soaked in water for about a 
week and a half, one pound of chips being used for each gallon of water. 
This decoction was then diluted, from a pint to a quart of it being added 
to each bucketful of water (2 gallons), and applied with a fount^ 
pump to infested cotton, so that every leaf was thoroughly wet. In tJiis 
form the infusion was intensely bitter and imparted a strong taste to 
the cotton leaves after the water had evaporated ; but though several 
applications were made it did not interfere with the feedmg of the 
worms. 

Destruction of eggs. — Many attempts have been made to destroy 
the cotton-worm in the egg state. These have been accompanied with 
but little success. Owing to the fact that the tender terminal leaves 
are first destroyed by the worms, planters have believed the eggs were 
laid upon this part of the plant. This belief has suggested the idea that 
by cutting off and destroying the terminal shoots the eggs would be 
removed. But as shown in the chapter on natural history, the greater 
part of the eggs is laid on the lower surface of the larger leaves of the 
middle third of the plant ; hence by topping the cotton only those worms 
which happen to be on that part of the plant would be destroyed. 

Owing to their small size, and the position in which the eggs are de- 
posited, any attempt to destroy the insect in this state will prove imprac- 
ticable. And the destruction of the few larvae which are removed wrifeh 
the terminal shoots does not pay for the labor of topping the cotton, 
especially as the entire cotton can be poisoned with less labor. 

CotiLECTiNG LARVAE BY HAND. — Although it may seem a hopeless 
task to preserve a field of cotton by collecting the larvae by hand, we 
feel that very much can be done in this way if the effort is made at the 
proper season. It would be a waste of labor to attempt to destroy in 
this way the individuals of the third crop of worms. Not so, however, 
in case of the first brood. This appears in such small numbers that by 
careful searching a very large proportion of them could be found. 
This, of course, would materially lessen the numbers of the subsequent 
broods. As early as the middle of May the cotton fields should be 
thoroughly searched; at this time the cotton plants are small, therefore, 
this could be done with comparatively little labor. Much could be ac- 
complished by instructing the hands to carefully collect aU larvae and 
folded leaves containing pupae found while working the cotton early in 
the season. We believe, however, that instructions of this kind eould 
only be made to produce the maximum results by offering a rewjard for 
every specimen captured before a certain date, say June 1 ; a smaller 
reward might then be offered for each specimen between that time and 
some subsequent date. We have no doubt that were each planter to 
expend a small sum in this way greater returns would be realized than 
could be obtained by the expenditure upon the crop of a like sum any 
other way. And we are inclined to believe that evea iji case ivh^rQ 
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concerted action cannot be obtained good results ^111 follow individual 
efforts. For, although the summer and autumn broods of moths migrate 
to great distances, there is reason to believe that the hibernating indi- 
viduals and those of the early broods do not do so to any great extent. 
As evidence of this we cite the fact that considerable time elapses be- 
tween the appearance of the worms in those localities which we have 
designated as centers of hibernation and in the more northern parts of 
the cotton belt. 

Destruction of larvae by poisons. — In the present state of our 
knowledge it seems that the most effectual means of destroying the cot- 
ton-worm is by the use of poisons, either in the moist or dry condition. 
In the former case, the poisonous substance is dissolved or suspended 
in water ; in the latter, it is mixed with flour, gypsum, or other innocuous 
powder, which serve to dilute it, and in some cases to aid it in adhering 
to the plant. 

During the season of 1879 a careful and extended series of experi- 
ments were conducted by Mr. William Trelease, under my direction, for 
the purpose of ascertaining the best poison for use, taking into consid- 
eration both its efficacy as an insecticide and its effect on the plant. 
Special attention was also given to ascertaining the most rapid and 
economical method of applying poisons. 

Qfhese experiments were performed under especially favorable cqndi- 
tions. Mr. Trelease was located upon a plantation in the southern part 
of Dallas County, Alabama, a locality in which cotton- worms are espe- 
cially destructive ; he made arrangements by which he could call into 
service all the help on the place if necessary. In this way he was able 
to use the remedies on a large scale, and to carefully compare the results 
obtained by different methods. A neighboring plantation upon which 
no efforts were made to protect the cotton served also for comparison. 

As we shaH have occasion to refer to these experiments we give here 
a part of Mr, Trelease^s report relating to them. 

The gTonnd covered by my experiments with poisons may be seen from the follow- 
ing tables : 

» I.— To TEST THE EFFICACY OP THE SUBSTANCES. 

(a) London pnrple, suspended in water. 

(b) Gray arsenic, suspended in water. 

(c) Paris green, suspended in water. 

(d) Texas worm-destroyer, dissolved in water. 

(e) Gray arsenic, in Fowler's solution. 
(/) Oil of turpentine, in water. 
(g) Kerosene, in water, 
(fe) Carbolic acid, in water. 

i (a) London purple, in RoyalPs mixture.* 
B. — ^Dry. < (b) Gray arsenic, in Roy all's mixture. 
( (c) Paris green, in Royall's mixture. 

IL — ^TO TEST THE ADHESION OF THE SUBSTANCES. 

A -ry + J (a) Poisons suspended in water without flour-paste. 

• * \ (b) Poisons suspended in water with flour-paste. 

r (a) Poisons mixed with flour. 

j (6) Poisons mixed with flour and gypsum. 
B. — Dry. < (c) Poisons mixed with flour and rosin. 

I (d) Poisons mixed with flour and dextrine. 

I, (e) Poisons mixed with flour, rosin, and dextrine, t 

* Eoyall's patent : Flour, one barrel, 196 pounds ; Paris green, 9. pounds ; dextrine, 
10 pounds ; rosin, 12 pounds. 

The ingredients being in a fine powder, are sifted to remove lumps, after which, they 
are thoroughly mixed. Other poisons may be substituted for Paris green. 



A.— Wet. 
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' (/) Poisons mixed with flour, gypsum, and rosin. 

(c/) Poisons mixed with flour, gyjjsnm, and d(>xtriiie. 

(k) Poisons mixed with flour, gypsuni, rosin, and dextrine. 
B. — Dry. < (i) Poisons mixed with gypsum, rosin, and dextiine. 

(^•) Poisons mixed with gypsum and rosin. 

(Z) Poisons mixed with gypsum and dextrine. 
^ (m) Poisons mixed with gypsum. 

All of my wet poiaonB were applied hy use of Whitman^s fountain-pump No. 2. Where 
small quantities were used, one man carried a 2-gallon water-bucket, and another 
preceded him, working the pump. Where larger quantities were usfed, a 40-galIon 
barrel was placed in a four-wheeled wagon, with wheels 5 feet apart and the lowest 
axle 23 inches from the ground. This was drawn by two mules, being made to 
straddle one row of cotton, the mules walking in the furrows that the wheels ran in. 
One man drove the wagon, and two others, provided with fountain-pumps, distributed 
the poison contained in the barrel, wetting nine rows for each trip across the field. 
Meantime, one or two other men, with a two-horse wagon containing several smaller 
barrels, were engaged in carrying water from a pond to the ends of the rows of cotton, 
where it was transferred to the distributing wagon. With these two pumps worked 
slowly, the mules walking very slowly, we found that a barrel of water went over 
about three acres of cotton, wetting it fairly, but not so well as was to be desired. 
The men were therefore made to work the pumps faster, so that a barrel lasted for 
two acres. Not satisfied with this, we enlarged the holes in the rose-nozzle a little, 
80 that without materially diminishing the force of the pump we were able to apply 
a barrel of fluid to the acre.* In this way about 30 acres a day may be poi-soned by 
four hands and four mules. 

My dry poisons were applied by a sieve made of a 2-quart tin bucket, the bottom of 
■which was replaced by perforated tin, and which was provided with a socket at the 
aide for -the insertion of a wooden handle about three feet long. 

My experiments with dry poisons were not extensive enough for me to determine 
accnrately the amount of labor required to poison an acre ; but Mr. Lide, the nianager 
of George O. Baker's plantation at Selma, Ala., tells me that a hand can poison from 
one to two acres of cotton per day. He tells me, further, that one barrel of RoyaU's 
mixture goes over about three acres. 

Before giving details of the experiments, I may briefly state the conclusions to whieh 
they led me, as follows: As an insecticide I prefer Paris green to any other substance 
used, and find it less likely to injure the cotton than any other. Next to this I should 
place commercial arsenic (arsenious oxide, Ass O3), though this is more likely to scorch 
the cotton than the preceding. I should place London purple next in the list, as being 
less valuable as a poison and more liable to injure the cotton. Fowler's solution of 
arsenic (arsenious oxide dissolved in a solution of sodium or potassium carbonate in , 
water) serves fairly as an insecticide, but my experience is that it is very liable to 
injure the cotton, probably owing to the alkaline nature of the solution. A consider- 
able quantity of the mixture known as the Texas Cotton- Worm Destroyer was used, 
the directions accompanying the package being followed ; but I failed to obtain satis- 
factory results from its use in any trial. Oil of turpentine, kerosene, and carbolio 
acid in water were applied, but when applied so aa to kill the caterpillars I found 
that they always injured the plant. 

The cheapest mode of applying the poisons la undoubtedly in the wet form ; and I 
find that they adhere as well when suspended in pure water as when paste is used, 
though this aids in their suspension. Whenever a solid is used in suspension, frequent 
stirring is needed to keep it evenly distributed through the water. In Royall^s patent 
the fiour is supposed to act as a diluent ; the rosin, to melt by the heat of the sun and 
thus affix the poison to the leaves of the plant ; the dextrine, to melt and gum the 
poison to the leaves under the action of water, either as dew or rain. My experiments 
showed me that flour alone adhered nearly as long as this mixture ; and even that it 
might be replaced in part by gypsum or land plaster, but that gypsum alone, or re- 
placing all of the flour in EoyalFs patent, was removed by the first rain as a general 
thing. The reason for this is that the first dew converts the flour into a paste, which 
becomes attached to the leaf, and considerable rain is needed to dissolve and remove 
it. I find that one pound of Paris green, applied in forty gallons of water to an acre 
of cotton, will kill the worms to a certainty without" injuring the cotton to any appre- 
ciable extent, provided there is no rain on it for several days ; but the dry prison, 
using about twice as much Paris green to the acre, is equally certain and safe, and 
will withstand far more rain, even if merely mixed with flour. Owin^ to the cost of 
the flour, however, and the greater cost of applying it, the dry poison is far more ex- 
pensive than the wet. 

* It is far better to employ the larger size of pnmp, which, from its greater capacityi 
diatributeB moro wator tlian the one naed by me, and with less labor. 
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A.— WET POISONS. 

August 7, nine barrels of water were applied, going over about three acres to the 
barrel. The time spent was from 9 a. m. to sunset, and the first rain fell at about 
nine d^clock the next morning. The substances used, their quantities, and the num- 
ber of dead worms just before the rain began are shown by the following table : 

L^Wet poisons applied Augmt 7, 1879. 



Number of barrelB. 



Name of polMn. 



Texas worm-destroyer.. 

London pnrple 

Gray arsenic..... 

Pacns green 

Iioadon purple 

Paris green 

Gray arsenic 

Te^ worm^esfroyer.. 
do 



Quantity of 
poi^n. 



Measure ... 
16 ounces . . 
21 ounces . . 
21 ounces . . 
20 ounces . . 
16 ounces . . 
20 ounces . . 
1 measure., 
li 



Qaantityof 
paste. 



1 gallon... 
1 gallon... 
1 gallon... 
1 gallon... 
1 gallon.. 
14 gaUons 



Dead worni. 



None. 
Ve^ feir. 

Few. 
Very few. 

Do. 
V^^fdw er 



6<M3T!iTred d«dfrly eyery day for about a week aftoc this was a^pUed. Oa tha 

9th of August I found no dead worme, smd examination with a lens aiiowed T»y littlo 
]pOdj|9ien on th>e leaves ; nor was the cotton scorched except in one of tw« places wbm 
^isoia was a little thicker than usual ; but vines of the cow-pea gro^ng in tiia 
field W6¥e considerably injured^ The caterpillars continuing to eat, we again fot- 
Boned this cotton on the 11th, 12th, and 13th of August. 

In the following table the quantity of poison per barrel of water is giyen^ bnt in 
some sections several barrels were used : 



Datoi 


i 
1 


Name of poison. 


Quantity of 
poison per 
barrel. 


Quantity of 
paate per 
barrel.* 


Length of time 
before rain. 


Dead wonu 
after 24 hoori. 


1879. 

Aug. 11 

Aug. 12 
At«. 13 


( 10 

( 12 
13 
14 


Texas Worm-destroyer 


24 ounces ... 
1^ ounces ... 
20 ounces ... 
24 ounces ... 


2 gaUons ) 
2 gallons > 
2 gallons) 
2 gallona.. 


64bMM«T«race| 

80 hows average. . 
lahomvavorage.. 


Afair nQmbtc. 

Some. 
Few. 
Many. 

Scarotly aaj. 



* In all of mv experiments where paste was uped it was made by boiling wheat-flour in water, so as 
to be a trifle thicker than the starch commonly used for stiffening Unen articles. Some farmers, to 
avoid the labor of boiling the paste, allow flour to ferment in water, obtaininga very good article in this 
wi^. In eitber case it stuvuld be strained through mudifi^ Mr. Patrick Gidanaii, ox Sefana^ moMly slira 
two pounds of common starch in a bucketfol of cold water, which is then added to 40 gaUons of wwbw 
sontainlng the poison. 

When applying the poisons to sections 10 to 14, inclusive, we used two mules to 
draw the distributing wagon, in which were the driver and two hands with pumps. 
Another hand, with a two-mule wagon, was engaged in drawing water from a pond 
to the ends of the cotton rows, where it was transrerred to the other wagon. Owing 
to the low specific gravity of London purple, the bulk of a pound of it is far greater 
than that of an equal bulk of arsenic or Paris green, and the hands complained that it 
puiiiped out harder than either of the other poisons named. Certain it is, that, other 
conditions being about the same, a barrel went over three acres in section 11, while 
in l^j 13, and 14 it went over only two. On section 10 the pumps were worked less 
rapidly, so that a barrel of water went ovet three acres. Twenty-four hours after each 
section was poisoned I examined it to see what effect the poison had produced on the 
worms and cotton, and leaves plucked here and there were examined with a lens to 
discover how thoroughly the finely divided poison was applied. There was a consid- 
able number of worms dead on section 10^ and most of the others died before the first 
rainfall. The Paris green could be seen m very fine particles in the minute hollows 
everywhere on the surface of the leaf. The cotton plant was not in the least injured. 
On section 11 the percentage of dead worms after twenty-four hours was considerably 
less than on 10, but before the rain fell the greater part of the others were dead. TitB 
poison appeared as a fine purple bloom on the surface of the le^, and in a good many 
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places the leaves were scorched seriously. The arsenic nsed on section 12 did not 
scorch the cotton, nor did it kill many worms at first, but later it destroyed a good 
number. By far the best results were obtained on section 13, where the worms were 
quickly and thoroughly killed, and only at long intervals could a scorched leaf be 
found. Though the Texas worm-destroyer used on section 14 was applied according 
to directions, it being stated that more than one measure, about 4^ ounces to the 
barrel of water, would injure the cotton, it killed remarkably few caterpillers. 

A light but steady rain fell all. of the night following August 13, continuing through 
the next day and night and a part of the l5th. An examination of the cotton after 
this rain showed that little poison was then adhering to the leaves. In all of my ex- 
periments I found that full-grown caterpillars never ate the poison, but webbed up 
immediately after it was applied. These excepted, there were few living worms on 
any of thesojsections excepting 14 where I could not see that the poison had done any 
good. On the 21st of August most of the foliage had been eaten from this section, 
while little was removed from the adjoining section 13. When 1 compared section 12 
with the unpoisoned cotton on a neighboring plantation — from which it was separated 
only by a ditch — at this latter date I could see that the arsenic had done good, for 
the cotton was not nearly so badly eaten where the poison was used as just across the 
ditch, and at the time of poisoning it was infested worse than the other. 

Much of this cotton was as high as the top of the wagon-box, and there was none 
that was not bent as the axle passed over it; yet I found that very little damage was 
done by driving down the rows, though occasionally bolls were jolted off and now 
and then the driver ran the wheels on a row so as to injure it, but this was. the result 
of carelessness. Unless cotton is very high and closely interlocked between the row* 
I flhonld not hesitate to drive a lar^wheel wagon over it if necessary in poisoning. 

August 29 five sections were poisoned, as shown in the following table. But one 
pump was used, the nozzle of which had been reamed so as to discharge a larger 
quantity of water for a given expenditure of labor. With this we were able to ais< 
tribute 40 gallons of water per acre. Aa before, one man drove and another hauled 
water to the side of the field. 



1 

1 Date. 


Section. 


Name of poison. 


Quantity of poison 
per barrel. 


Quantity of paste 
per barreL 


1 

Length of time 
before rain. 

1 


1 
P 


Aug. 29,1879 


f 1* 
16 

i 17 

1 18 
I 19 




16 onnces . 

16 OQDCeB . 

1 measure. 
8 ounces .. 


4 gallons.. 
4 gallons.. 
2 gallons.. 


1 48 hours 1 


FeTf. 

Scarce any. 
Few- 

Scanse any. 
Very few. 



* Art (H., 384 grains. TSa COs, 384 grains. Hs O., 3 quarts. 



In preparing Fowler's solution on a large scale the potassium carbonate may be replaced by the much 
cheaper sal-soda. As recommended by Capt D. Cross, of Selma, sal-soda and gray arsenic are taiken 
in equal proportions by weight ; the soda Is dissolved in a little boiling water, the arsenic is then added, 
and, when dissolved, water is added in such quantity as to make one gallon of the solution for each 
ounce of arsenic nsed. He recommends the use of l-l^ gallons of this normal solution for each ba;;rel 
of water. 

With our single pump we were able to cover only five rows of cotton for each trip 
across the field and do it welL Including the time spent in tilling the barrel, it took 
45 minutes for each barrel of poison put out ; or, in ten hours, three hands and four 
miiles would poison about 13 acres. 

On the 1st of September a light rain in the early afternoon became heavier about 
4 p. m. and lasted till some time in the night, a few drizzling showers having fallen 
the day before. 

When these poisons were applied there were scarcely any worms on the cotton poi- 
soned, but many eggs. On the 4th of September I noted that these had hatched, but 
few larvae had yet eaten through the leaves so as to reach such poison as the rains 
had left. Of the few worms on the cotton before the rain I had noticed a small num- 
ber of dead ones, the most being found on section 17, the next on 15, the next on 16, 
but neither 18 nor 19 did much good. Coming as they did, the rains removed the 

treater part of the poison before the yoiing worms could eat it, so that little good wa« 
ene by this poisoning. 
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Beptiembet 5 some cotton badly infeated with newly-batohed caterpiHaiB wan poi- 
soned, as follows : . 



Date. 


Section. 


Name of poisoa. 


Quantity of poison 
per barrel. 


Quantity of paste 
per barrel. 


Length of time 
before rain. 


Dead worms after 
48 hours. 


Sept 5. 1879.. 


f 2(r 

21 
^ 22 

23 
I 24 




24 onnces . 
16 ounces . 
24 ounces . 


3 gallons.. 


1 8 days | 


Many. 

Do. 

Do. 
Few. 

Do. 


do 


da 





















In all we poisoned a little less that three acres this time, nsing only about half a 
barrel on section 22. One hand worked the pump, wetting six rows at a time ; another 
followed him with the bucket of poison. Previously I had caused a barrel in the 
middle of the Beld to be filled with water. In this I suspended the poison, having the 
men replenish it as often as necessary. About four giJlons each of the kerosene and 
turpentine mixtures were used. 

The next day, when I examined the Paris-green sectionsy I found many worms dead 
on each of them. When I rubbed the leaves with my band, or sprinkled water over 
them, I could not see but that one adhered as well as another. Hero and there a leaf 
was badly scorched, and some few forms were injured; but, taken as a whole, the field 
suffered little. Here I noticed what was also seen before and afterward, namely, that 
a leaf may be completely covered with Paris-green sediment and yet show no scorch- 
ingj but where the dead spots appear on the leaves there may be little of the poison. 
Pans-ffreen being practically insoluble in water, I am unable to account for this. 

On tne 8th of September I noted that the cotton on which Paris green was used 
three days before was uninjured by the worms, though a few were stiB eating, most, 
of these having hatched after the poison was applied. But where I used kerosene or 
oil of turpentine the cotton was almost leafless, these substances having injured some 
of the leaves and killed a considerable number of larvae, but not enough to save the 
crop. 

September 10, a number of gallons of water, containing from a half teaspoonfhl to 
a teaspoonful of carbolic acid per gallon, were applied with the fountain pump. This 
water was stirred so that the acid was suspended through it as very small globules. 
It was found to kill some caterpillars, but by no means enough to save the cotton ; 
and, Used in these proportions, it injured the cotton considerably. More water, con- 
taining kerosene and oil of turpentine in varying quantities, was applied; but, like 
the last, I found that it did not effectually destroy the worms, even when strong 
enough to seriously injure the cotton. 



B.— DRY POISON. 



In the afternoon of August 22 I poisoned four sections with dry poisons, as shown 
in the annexed table. Where flour was used with either rosin or dextrine, or both, 
the proportion was that used in Koyall's patent. Where gypsum was used, it replaced 
the flour, bulk for bulk, in this series. 



Date. 



Aug. 22; 1879 



Name of poison. 



I 



C Flour 

London purple < Dextrine. 

i Rosin 

f Flour.... 

Paris green & .. . . . ' < Dextrine. 

j (Rosin.... 

London purple Flour ..... 

Paris green Gypsum ... 



0 hours . . 



Fair . 



Good... 



Fair .... 
Good ... 



•32 



Fair qnantity. 



Do. 

^ Do. 
\rery mtim. 
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An will be seen from examining this table, a rain began falling before we had fin- 
ished applying the poisons. This rain continued to fall all nigli^, all of tlie next day, 
and part of the snccceding night. Another heavy rain occurred the next night. On 
the 2i5th I found that the cotton of sections 1 and 3 was scorched considerably, far 
more than either 2 or 4. The second section had killed the most worms. I conld not 
see bnt what section 3 adhered as well as either 1 or 2, and all were far better than 4. 

August 26 four additional sections were poisoned ; the only variation from RoyalPs 
mixture bein^ in omitting some ingredient, substi-tuting gypsum, bulk for bulk, for 
flour, or varying the quantity of poison. 



Date. 



f 5 
6 
7 



Name of poison. 



Arsenlo ..... 
Paris greM^ 



lienden pintle ■ 
Paris graea .... 



6 



CO 



i Flour ) 

< Dextrine. > 
(Roain ) 

i Flour....) 
Dextrine. > 
Rosin ) 

f Plaster .. i 

< Dextrine. > 
(Riosin....) 
Floor 



12.5 ponndB 

9.0 pounds. 

12.5 pounds . 
0.0 pounds . 



a . 

o 



120 hours. 



.9 



Good . 

.do ... 

.do... 
.do ... 



Do. 

Little. 
Much. 



"Wlien these poisona were applied in the afternoon the sun was shining brightly. 
The mixture with plaster was scattered more easily than those with flour, and dis- 
tributed itself very evenly over the leaves. On the 31st of August a few drizzling 
uhowes^ felly and fiiere were more on the next day, scarcely any falling during the 
vueceeding night, and a very little th^ following morning. August 28, after two clear 
days and dewey nights, I found all of these poisons adhering well ; though the ^ur, 
by fcaming a sort of paste, had collected into blotches, while the plaster remained as 
evenJy distributed over the leaf as ever. On the 2d of September I noted that the 
cotton of section 5 was somewhat scorched. Section 6 was scorched very little. Though 
section 7 was in great part r^moved^ it had scorched the cotton considerably ; more 
than either of the other sections. Very few leaves were injured on section 8. This 
some day I found that a very little of section 1 still adhered, and the cotton was little 
injured. A little was also found on secton 2, where the cotton was very little hurt. Sec- 
tion 3 seemed to adhere as well as the preceding, but had scorched the cotton more. 
Section 4 had scorched the cotton little, but no traces of the poison were le^. 

September 2, two other sections were poisoned, using one part of flour by weight to 
two parts or gypsum in place of an equal bulk of flour in Royall's patent. 



Date. 



Kame of poison. 



1 

Si 

it 



Sept. 2, 1870 



Paris £rsen .... 
London porple . 



rrionr ] 

I Gypsum . I 
I Dextrine, i 

(.Rosin J 

( Flour : 

{ Dextrine. 
(Rosin.... ! 



18 pounds* 
9 pounds. 



11 days . 



Good . 



...do . 



* By a mistake the quantities of rosin, dextrine, and Paris ereen were intended for twice the bulk of 
flour and plaster used. i 

At the time these poisons were applied this cotton was beginning to be honeycombed 
by the caterpillars ; but none large enough to eat through the leaves were to be found 
on the adjoining sections 5, 6, 7, and 8. Between 8 and 9 a small section was left un- 
poisoned, and this was defoliated within the next five days, while all of these sections 
retained their foliage up to the time when I left the field, September 15. 

September 4, 1 noted that the cotton on section 10 was hadly scorched, though the 
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worms were killed on it. The poison was as thickly applied on 0 as on 10, yet, deapit;© 
the double quantity of poison used, it was injured very little. The caterpillars wero 
killed. Very little poison remained on sections 1, 2, and 3, of Angust 22, yet in a very 
few places there was enough to kill the worms that were then appearing in large num- 
bers on it. Non« remained on section 4, the foliage of which was, for the most part, 
eaten up. ^ 

September 7, the poison was found adhering finely to sections 5 and 6, and the 
cotton was not at all badly scorched. There were very few worms on it. No trace 
of the poison on section 7 could be found, but there were no worms on it, and it was 
not materially injured by scorching. Not very much remained on section 8, but there 
•were few caterpillars to be found. The cotton was uninjured. The poison adhered in 
quantity to 9 and 10, where the worms were all dead. Section 9 was slightly scorched, 
section 10 badly. The unpoisoned section before mentioned was covered with eater- 
pillars, its foliage being entirely gone. 

September 9, about midday, when the sun was shining brightly, I applied poisons 
to three sections to test the resistance of different substances to the action of the 
weather. The quantity and quality of the poison being unimportant, I shaJl give 
only the proportions of the substances used to dilute it. 



Bate. 


Section. 


"Weight of flour. 


Weight of plas- 
ter. 


Weight of rosin. 


Weight of dex- 
trine. 


Length of time 
before rain. 


9aantity adher- 
ing after rain. 


Sept 9, 1879 


] 12 
i 13 


4 onnces 

6 ounces 

2 ounces 


24 onnces ... 






|4d»yi...| 


Some. 

Do. 
Much. 


24 ounces . . . 







Sejptember 14, 1 noted that my sections up to No. 11 were about as before th« rain. 
Of 11, 12, and 13, all were more or less removed, and strangely enough the last, con- 
taining the smallest quantity of flour, had resisted the rain better than either of the 
others. None of these stood it as well as most of the earlier sections which had already 
been exposed to numerous rains. Owing to my departure from the field at this time 
these latter experiments are exceedingly unsatisfactory, and I hesitate to base a very 
pronounced opinion on them, but think that they go to demonstrate that plaster, unless 
accompanied by a large quantity of flour, will not do to apply poisons with unless it is 
absolutely certain that no rain will fall till they shall have time to kill the caterpiL- 
laxa they are intended to destroy. 

Arsenic and its compounds. — The only remedies wMcli are now used to 

any great extent are poisons applied to tlie plant for the destruction of 
the larvae, and, almost without exception, these poisons are either 
arsenic or some compound of that mineral. The compounds of arsenic 
used to the greatest extent are Paris green, Texas Cotton- Worm De- 
stroyer, and, during the present season, London purple. 

Very great difference of opinion exists among planters with regard to 
the relative value of these substances. This difference of opinion is not 
only as to their relative efficacy as insecticides, but also as to their effect 
upon the plants. Thus, although Paris green costs from six to ten times 
as much as white arsenic, many planters prefer to use the former simply 
because there is less danger of injuring the cotton plants. With a view 
to settl ing these poin ts I planned the experiments conducted by Mr. Tre- 
lease, a report of which has just been given, and on going over carefully 
the testimony of planters which I coUected while in the field last year, 
and the answers of our correspondents, I find that the experience of the 
majority confirms the results of these experiments in indicating that 
Paris green is the most desirable insecticide. It seems to act more 
speedily than the other poisons, and, if used carefully, no appreciable 
njury will result to the plants ; whereas, with arsenic and the other 
jompounds of this mineral with which we experimented, it is difficult to 
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apply a sufficient quantity to effectually destroy the worms without in- 
juring the plants. We feel sure that the unfavorable results which have 
followed in some instances from the use of Paris green have arisen ^om 
one of the following causes, either an excessive use of the substance or 
the use of an adulterated article, chiefly the latter. From the trials 
which we have made, we are inclined to doubt that there is any danger 
of scorching the cotton if pure Paris green be used in the usual way, 
whereas we have no doubt that very serious consequences have followed 
the use of an adulterated article. 

We have endeavored to find some simple method by which any planter 
could test for himself the purity of Paris green. The following, although 
it does not meet all requirements, will be found useful. Pure Paris 
green is soluble in ammonia; hence, if you take 100 grains of Paris 
green and place it in a glass vessel and add one ounce of liquid ammonia 
(it may require more than one ounce if the ammonia be not strong), 
and stir it for a minute or two with a glass or wooden rod, the Paris 
green will completely dissolve, forming a beautiful blue transparent solu- 
tion. Should there be sediment it will indicate that the Paris green is 
adulterated, and the amount of sediment will show the amount of adul- 
teration. This test will serve to detect the presence of any of the 
substances ordinarily used for adulteration of this poison. Sometimes, 
however, white arsenic is used for this purpose, and as this substance 
is also soluble in ammonia its presence cannot be detected in this W2bf. 
By using the above test, however, the planter can be certain that the 
compound in question will be efficient as an insecticide. There remains 
only the danger of his cotton being injured by the caustic action of 
adulterating arsenic The best plan is to buy the poison directly of the 
manufacturer. In this case, if care is taken to deal only with reliable 
firms, little danger need be apprehended. 

It is proper testate that although our experiments with the Texas 
Cotton- Worm Destroyer, as well as those conduct^ by some of our cor- 
respondents in Alabama, failed to produce satisfactory results, many 
strong recommendations of this remedy have been received from west- 
ern portions of the cotton belt, especially Texas.; and in the circular 
pubflshed by Preston and Robira are recommendations from many 
prominent planters. An analysis shows that this remedy is an arse- 
niate of sodium, which is almost entirely soluble in water. Of course its 
value as an insecticide is due to the arsenic which it contains; its only 
advantage over other compounds of arsenic is its solubility in water, 
and we are inclined to believe that this advantage is more than counter- 
balanced by the fact that there is greater danger of injury to the plant 
from a solution of this kind than by a mere mechanical mixture with 
water. This point is illustrated by an experiment tried with Eowle^s 
solution. 

As to the results of the experiments with London purple, we are dis- 
appointed. We had hoped, owing to the cheapness with which it can 
be furnished, that it would prove a substitute for Paris green, but oui 
experience indicates that it is even less desirable than commercial arse- 
nic. We hesitate, however, to give a decided opinion with only the re- 
sults of a single season's trial before us, especially as we have favorable 
reports from Prof. 0. C. Bessey, of the Iowa State Agricultural College, 
who has experimented with it as a remedy for the potato beetle, and 
from Mr. A. K. Whitney, of Franklin Grove, 111., who has succesfifuUj 
employed it against the canker-worm on fruit trees, and prefers it tc 
either Paris green or arsenic for that purpose. Still, it should be re 
membered that the foliage of cotton, being tender, is scorched moot 



BEPORT OP THE ENTOMOLOGIST. 



more easily than that of some other plants, and also that a substance 
may kill certain insects quickly while it acts much more slowly upon 
others. London purple consists chiefly of arseniate of lime, together 
with considerable aniline purple, and a little impurity. As it is a waste 
product in the manufacture of various salts of rose aniline, its compo- 
rition is not constant. A sample which was analyzed by Dr. Collier 
shows the following comi)ositiou : 

Percent 

Rose auiline 12.46 

Aiseiiic acid 43. 65 

Lime 21.82 

iBsoluble residue. 14.57 

Iron oxide 1. 16 

Water.--.. 2.27 

Loss 4.07 

100.00 



A compound of arsenious acid and cyanide of potassium has been 
used to a considerable extent in Texas. It is known as Johnson's Dead 
Shot. It was pat^ented June 2, 1874. The following extract from the 
specifications describes the compound : 

j In order to form my compound I use the following ingredients, and preferably in 
the following proportions, to wit : Eight ounces of arsenious acid, one ounce of cyanide 
Of potsv9sium, and eight ounces of dextrine, dissolved in forty gallons of water. 
' Arsenious acid, when applied to the leaves of cotton or other plants in the form of 
ipray^ wiU remain free from evaporation for a sufScient length of time to be eaten by 

gch insects as feed npon cotton or other plants. Cyanide of potassium, when applied 
like manner as a component part, might he termed the base of said compound, and 
Serves to hold the arsenious acid in solution before it is conveyed to the plant, and, 
being among the most deadly of all insect poisons, it not only kills when eaten, but 
1b death to insects the instant it strikes them, and so impregnates the air immediately 
M*ound the plant n^on which it has been deposited that the fly or miUer which creat^ 
^e cotton- worm is instantly kiUed on coming in contact with, or in the immediate 
^cinity o^ the same ; and, being a powerful alkali is easily, absorbed by vegetation, 
ind acts as a tonic or fertilizer, thus entirely neutralizing the evil or damaging effects 
a the arsenious ingredient upon both land and plant. Dextrine, one of the component 
^a^s of my compound, has no poisonous effect, but is simply used to produce a thin 
fiacilage of my other ingredients, sufficient to hold the said compound on the plant 
|o which it may be admmLstered. 

i Fo experiments were tried with this compound. We have no doubt, 
(.owever, that it is effectual as an insecticide; but we would hesitate to 
pcommend the use of a volatile poison so deadly as cyanide of potas- 
ium. 

! Objections to the use of arsenic mid its compounds. — Much has been writ- 
^n respecting the dangers attending the use of arsenical poisons as in- 

Ecticides. We do not here refer to the caustic action of the poison upon 
e leaves of the plant, but to the injuries which may result to man 
t'om the incautious handling of so deadly a poison; to animals by drink- 
ig water from vessels in which it has been mixed, and by drinking 
fom streams flowing through cotton fields thus treated, and espec- 
tlly to the danger of the poison accumulating in the soil to such an ex* 
bnt as to exert an injurious influence on the plant. When we consider 
^e immense quantity of this poison which has been used during the 
ist few years, and the low grade of intelligence of the majority of the 
Bid-hands who have been required to apply it, especially in the cotton 
bates, it seems as if a great risk of loss of life had been incurred ; 
latistics, however, fail to confirm such conclusions. We occasionally 
iad in the newspapers accounts of serious results following the use of 
^isons as insecticides, but no well-authenticated case has come*to oiir 
^ttce. Although^ doufotlesa, there is danger with tbe usual cane, the 
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risk is not greater than that of railway or steamship travel or many 

other practices which are necessary. 

These remarks will apply also to the daggers accruing to animals from 
this use of poison. For, although we are informed that the annual loss 
by Paris green of cows, sheep, and horses isfsomething considerable, no 
instance has come under our personal observation. 

As to the accumulation of the arsenic in the soU, iu sufficient quantity 
to prove injurious to plants, we cannot do better than to cite the inves- 
tigations of Dr. WiUiam McMurtrie.* These investigations show — 

That, though arsenical compounds exert an injurious influence upon yegetatioa, yet 
this is without effect until the quantity present reaches, for Paris green, 1^X3^ 900 
pounds per acre ; for arsenite of potassa, about 400 pounds per acre. 

Thus, if all the arsenic were to remain in the soil no injurious effects 
need be expected to follow within one hundred years. And when we 
take into consideration the amount of arsenic which is removed from the 
soil by drainage, an even greater time may be expected to elapse before 
that event occurs. And we may reasonably expect that ere that time 
the science of economic entomology will be so far advanced that a harm- 
less substitute for arsenic will be known if there remains an occasion for 
its use against this enemy of the cotton plant. 

Carbolic acid, — Experiments conducted by Professor Willet and my- 
self last season with carbolic acid gave results similar to those obtained 
by Mr. Trelease. It was found in each case that where this substance 
was used in sufficient quantities to destroy the worms it injured tiie cot 
ton plants greatly. 

Kerosene. — Although the different forms of coal-oil have been found 
to be very valuable in many instances as insecticides, all of our efforts 
to Maploy it against the cotton-worm have produced poor results. Ir 
every case when a mixture of kerosene and water of sufficient strengtl 
to destroy the worms has been applied to cotton, the plants . have beei 
injured. 

The following experiment, suggested by the use made of kerosem 
against the Socky Mountain locust, was tried : A quantity of kero^eni 
was put into a pan ; all that would flow was then poured out, leavin/ 
only a thin film over the bottom of the pan. A dozen cotton- worm 
were then put into the pan. At the end of two minutes all were dead 
But the danger of injury to the cotton plant, and especially of knockiuj 
off the bolls by any machine employed for jarring the worms from th 
plants into receptacles containing coal-oil, will prevent the use of thi 
substance in this way. 

Fyrethrum.-^The value as an insecticide of powder made from th 
dried flower-heads of different species of Fyrethrum^ and sold under th 
name of Persian Insect Powder, has long been known, but its expene 
has prevented its general use except for insects infesting houses an 
parasites upon domestic animals. For the same reason, we neglecte 
to experiment with it on the cotton- worms, believiug that, however efl 
cient it might be, its cost would prevent its use against insects infestiii 
field crops. But there has been introduced into California a Dalmatia 
species of Fyrethrum {Pyrethrum cinerariae/olium), from which a powd< 
equally as good as the imported powder is made. And we have recent 
learned, what is equally important, that this powder can be produced j 
a price which will admit of its being used on field crops. The Oalifc 
man powder is known as buhach. 

The most important peculiarity of powder made from Pyrethrum 
thkt^ although deadly to insects, it is harmless to man and domesi 

* Annual Report of the De{>artment of Agriculture, 1875, pp. 144-147. 
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auimals. The neglect to experiment with this powder upon the cotton- 
worms this season is not a serious matter, as it is not yet produced in 
this country in sufficient quantities to admit of its taking the place of 
remedies we now have. We understand that arrangements have been 
made for growing the plants upon a large scale, and before the substance 
can be put upon the market in large quantities the necessary experi- 
ments to determine its efficiency and the best mode of application will 
have been made.* 

Yeast. — In the Canadian Entomologist for June, 1879, Dr. H. Hagen, 
of Harvard University, published an article on the destruction of obnox- 
ious insects by the use of fungi. The article was based on experiments 
conducted by Dr. Bail, of Prussia, many years ago. The following ex- 
tract illustrates the ground taken in the article : 

Dr. Bail asserts that lie has proved hy many skillful experiments that four species 
of microscopical fungi are merely different developments of the same species. One 
of them, the fungus of the common house fly, is the vexation of every housekeeper. 
The dead flies stick in the fall firmly to the windows, or anywhere else, and are cov- 
ered by a white mold not easy to be removed. The second is the common mold, known to 
everybody and easily produced on vegetable matter in a damp place. The third is the 
yeast fungus, a microscopical species, and the basis of the work done by yeast fermen- 
tation. The fourth is a small water plant, known only to professional botanists. Dr. 
Bail contends that the spores of the fungus of the house fly develop in water this last 
species, out of water in mold, and that the seeds of mold are transtbnned in the mash 
t^ib into yeast fungus. 

The experiments made by Dr. Bail cover a period of more than a dozen years, sine© 
the I »merous results which were made against his results induced him to repeat again 
and a^ain his experiments in different ways. I am obliged to state that even now 
prominent botanists do not accept Dr. BaiFs views, which he maintains to be true and 
to be corroborated by new and sure experiments. This question, important as it may 
be for botanists, is without any influence regarding my proposition, as Dr. Bail hSiS 
proved that mold sowed on mash produces fermentation and the formation of a yeast 
fungus which kills insects, as well as the fungus of the house fly. I was present at the 
lectures of Dr. Bail before the association of naturalists, in 1861, which were illus- 
trated by the exhibition of mold grown on mash, on which the fungus of the house 
fly had been sown, and by a keg of beer brewed from such mash, and by a cake baked 
with this yeast. Both productions were declared perfect by all who tasted them^— 
an experiment in which I did not feel obliged myself to join, as both are to be had 
prepared without the fungus of the house fly. 

Although modern mycologists do not believe in the identity of the 
fungi mentioned, I considered the matter of sufficient importance to be 
the subject of further investigation. I therefore instructed Mr. Tre- 
lease to make the proper experiments to ascertain if yeast torulae sown 
on insects would give rise to a fungus which would cause their death. ' 
The following is the report of these experiments. Care was taken in 
Bvery instance to see that the yeast was in an active state. 

August 1, during a light shower, I applied a gallon of yeast in eight gallons of 
w^ater to cotton on which there were many half-grown cateri)illars, as well as num- 
iiers of small ones, using a fountain-pump for distributing the liquid, and being care- 
Tul to reach all parts of the cotton with it, wetting it, indeed, so thoroughly that the 
lir for some distance was pervaded by a yeasty odor. Before I had finished the 
jhower became heavier, and it rained hard for a considerable part of the night. There 
vas more or less rain nearly every day for the succeeding week. Examination every 
ew days showed that no fungus was attacking the worms. 

August 7, I applied several gallons of water in which was yeast in proportions vary- 
ng from one-half pint to one quart to the gallon of water. This was applied in the 
norning while the sun was shining brightly, and no rain feU on it until night, though 
nore or less rain fell every day for the next half week. There were worms of all sizes 
vhere this was used, but none were attacked by disease. 

August 13, more was applied in varying quantities of water, the day being cloudy, 
)ut only negative results were obtained. 



* The Pyrethrum dnerariaefolium was introduced into California and is raised by Jfir- 
K N. MUco, of 8tookton, C^. 
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September 9, after sunset jwiother gallou of yeast ia four gallons of water was ap- 
plied to cotfcon covoied with young larvao and e^jga, but y,ith no result, bo far as I 
could see. 

It; will bo seen tbat tlio first of tbesc experimentt3 -vvaa tried during a rain, wMcli 
endured for some time, so tbafc the yeast may have been washed from the leaves and 
from the caterpillars before having an opportunity to act ; but if any of it adhered 
the damp weather following was most favorable to its development into the parasitic 
form. The second was tried when the sun was shining early in the morning, so that 
it was exposed to sunlight for the greater part of one day, and could not have been 
removed by rain till the following night. Like the former, this was subjected to 
damp weather for a number of days. Tne third lot was applied in the early part of a 
cloudy afternoon, and this was subjected to rains the next night and for several days. 
The fourth lot was applied after sunset, and there was no rain on it for three days. 
Moreover, these quantities of yeast were so applied as to wet ej'gs, larvae, and pupae 
of Aletia. Other applications were made on a small scale at different times, but with 
similar results. 

From these experiments it appears that under the most varied circumstances, many 
of which are very favorable to the growth ot fungi, yeast in an active condition 
failed to produce any fungoid disease on either the eggs, larvae, or pupae of Aletia, 
Furthermore, larvae contained in a tin box were drenched with yeast, bein^ kept 
thoroughly wet for over twenty-four hours, after which a part of the liquid^ was 
drained out, and the box remaining uncleaned, the larvae were kept and fed in it for 
a week longer, at the end of which time they were still living and apparently suffer- 
ing from no disease. This leads me to believe that though the Penidllium or Asp&rgil- 
las developed from tomlae sometimes attack living animal tissues, they cannot be 
utilized for the destruction of the cotton catei-pillar. Yet, considering to what an ex- 
tent some insects Butter from fungoid diseases, it seems by no means improbable that 
some practical and economical method of parasiting noxious insects may some da; be 
discovered. 

Experiments were also conducted at the department upon insects in 
my breeding-cages J but I was unable to see that any results were pro- 
duced by the yeast. 

Modes op APPLYura poisons. — Second in importance only to the choos- 
ing of themosteflfeotual poison is theadoption of the best modeof applying 
the remedy. Although many methods have been adopted, they may be 
classified under two general heads : First, use of poisons diluted with 
water ; second, use of poisons diluted with some dry substance. 

Before entering upon the discussion of these methods, I wish to urge 
the importance of making early preparations for poisoning. As yet most 
planters do not seem to realize that fighting the worms is a part of the 
necessary labor for raising a crop of cotton. As a rule no provision is 
made for this work in the way of purchase of poison or implements for 
its distribution, or conveniences for getting water, until the worms are 
' injuring the crop so badly that it is evident that something must be done 
at once to save it. The result is that while the planter is engaged in 
the preliminary work which should have been done months before, the 
crop is destroyed. 

The following remark was made to me in almost the same words by 
the majority of the planters with whom I talked upon the subject: "The 
trouble about poisoning is, a man may have a large field, the worms ap- 
pear in it, and in three or four days the croj) is destroyed before the 
poison can be applied.^' Another exi)ression which I often heard, and 
which is equally suggestive of a lack of appreciation of the proper way 
in which to contend against this insect, is the tbllowing : "The first and 
second crops of worms do no harm ; it is not worth while to poison them j 
it is the third crop that does the injury." 

The cotton- worm will continue to be a scourge until all who raise cot- 
ton, except perhaps those in the northern portions of the cotton belt, 
incorporate in their estimate of the cost of producing a crop the e^Kpense 
of poisoning the worms. The f^ict that in almost every section there are 
seasons during which the worms iiyure the cotton but little can almost 
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be considered a misfortuue ; for it is doubtless largely owing to tMs that 
proper preparations are not made. Inllueuced greatly by their hopes, 
the planters believe each spring lliat it is not going to be a "worm 
year." The result is that aheady desci ibed. It would be better to make 
unnecessary preparations than to sutfer for want of proper precaution; 
especially as, if there is no occasion to use the materials the season they 
are purchased, they can be kept without loss or damage until there is 
occasion to use them. 

Doubtless in many cases one reason why the preliminary arrange- 
ments are not made at the proper time is the financial depression which 
has been so general throughout the South. Many planters find it neces- 
sary to borrow the money which is used in the cultivation of the crop, 
and under such circumstances do not feel willing to go to the expense of 
buying poison and machines for distributing it when there is a chance 
that they will not be needed, and in any case the interest on the invest- 
ment is to l»e met. Still we believe that under these circumstances the 
loss incurred by the lying idle of cai)ital invested in this way ought to 
be regarded in the light of insurance. 

* If the poison to be used be purchased during the winter there will be 
tiine to procure it directly from the manufa(Jturers, thus saving consid- 
^able in cost, and, what is of much more importance, an unadulterated 

' article can be obtained. Frequently those who wait until they need 
poison before buying it, and are thus forced to i)urcha«e of local deal- 
ers, pay from 20 to 75 i)er cent, more for an inferior article than an un- 
adulterated i)oison would Lave cost if bonglit directly of the uianufact- 
wer at a season when there is no great immediate denjand for it. In a 
similar way, in case dry poiscms are to be used, doubtless many oppor- 
tunities would occur for procuring llour*at a less cost than it would be 
liecessifery to pay at the time it is to be used. 

A V3Piy great saving of time may be accomplished by those who apply 
poisons with water by imj)roviug the facilities for getting it. The de- 
tails of this will vary with local conditions. We are led to speak of it 
from our observation in the canebrake region of Alabama. Although 

. tMs section is one of tliose which has suffered most from the cotton- 
worm, and at the same time one which is admirably adapted for provid- 
ing supplies of water, little has been done in this direction. A large 
part of this region is supplied with artesian wells which bring the water 
several feet above the surface. Doubtless it would pay, in many cases, 
to sink wells in those parts of the plantiition wliere water is most likely 
to be needed for poisoning; at least tanks should be arranged at the ex- 
isting wells so that barrels could be rapidly tilled in time of need. 12:^, 
however, is seldom done. In those sections in which cisterns are used 
instead of wells, it would i)ay to make one or more cisterns in each of 
thQ larger cotton-tields, and to see that they were properly filled during 
the rainy season. 

We wish also to urge promx)t action in the use of poisons. We are 
convinced that it does not pay to wait for the third crop of woi^ms before 
poisoning the cotton. The earliest brood in the spring should be de- 
stroyed. At this season it probably would be necessary to poison only 
the cotton growing on low land. Let those places in which the worms 
are known by tradition to appear first each season be early and thor- 
oughly poisoned, ^he expense of this poisoning need not be great, for 
not only 'are such areas of limited extent, but, as the plants are small, 
littJe poison will be required. It will probably pay best to use dry 
pois6ns early in the season, as but little flour Mill be needed on eaeh 
21 AG 
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plantation, thus doing away with one of the greatest objections to dry 
I>oi8ons. 

The poison should be first applied at a date not later than twenty 
• days subsequent to that when the cotton first appears above ground. 
It will probably be found necessary, as the successive broods of worms 
appear, to poison larger and larger areas, until, with the third crop, all 
the cotton growing should be poisoned 5 doubtless, however, it would 
frequently occur that only the rank-growing cotton would need to be 
poisoned even then. If concerted action were taken throughout any 
extended region in poisoning early in the season, we do not believe that 
the worms woiild be able to develop in sufficient numbers to do any 
serious injury; at least, their progress might thus be retarded, so that 
the cotton would not be stripped until too late in the fall to do damage. 

Wet poisons. — The least expensive mode of applying poisons, and the 
one most generally adopted, is with water. When Paris green, arsenic, 
or London purple is used, it is necessary to stir frequently the water into 
which the poison is put, as none of these substances are soluble in water. 
In applying the mixture every leaf should be thoroughly wet, and the 
proportions used should be such as to- distribute from twelve ounces to 
one pound of Paris green over an acre • with the other poisons a smaller 
amount must be used, on account of the danger of scorching the cotton. 

When Paris green was first applied with water common watering-pots 
were used. A man mounted upon a mule carried tlic pot and sprinkled 
the plants as he rode along the rows. Other hands kept this one sup- 
plied with the mixture. This was found to be a very imperfect method, 
requiring, as it does, a great amount of water, which is a serious objec- 
tion when the water has to be drawn a considerable distance, as is 
usually the case. Moreover, by this method the poison is not evenly 
distributed; the hand (almost invariably an ignorant and careless ne- 
gro, and, perhaps, half asleep) rides along and deluges some plants, 
while others are not wet at all. 

The most practical way of applying wet poisons that has come under 
our observation is by means of a machine known as the fountain-pump. 
This is a simple instrument, the form of which is sliown at Plate XIV, 
fig. 4. 

It consists of two brass tubes, one working telescopically within the 
other ; a hose is fastened to one end and a nose can be attached to the 
other; this nose is represented in the lower part of the figure; an ar- 
rangement of valves allows water to pass into the pump through the 
hose, but will not allow it to return. Thus, when the smaller tube is 
pulled out, the pump is filled to its greatest capacity; by pushing this 
tube back, the water can be ejected with considerable force through the 
nose in a fine spray. In this way, with a single i)ump, a man can throw 
the poison over five rows of cotton at once, walking rapidly along the rows. 
Thus five rows can be poisoned iii about the same time that is required 
to poison one row with a watering-pot. In addition to the saving of 
time, much less water is used with the fountain-pump than is required 
with watering pots; and as the pumps throw a very fine spray, the poi- 
son can be more evenly distributed in this way. 

In using the fountain-pump, one man works the pump, another hand 
(often a woman) accompanies him and carries the bucket containing the 
mixture. Other hands keep these supplied with the poison. As some 
parts of the work are more tiresome than others, tlie hands are trans- 
ferred from one part to another at intervals. The water is conveyed to 
and about the fields as far as. possible in wagons. 

It is estimated by those who have had much experience in applying 
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poiacMatfi in this way, that As^here water is easily obtained, with one foui^ 
ain-pump ami eight haiids (thr^^, .o£ TYhom iAaij 1^ woiaen) ^5 acres of 
OQ-ttou may be poisoned in one day. The eight h'ands iire distributed as 
follows : One works the pump ; one carries the l)uc]iet from which the 
pmsoais pumped; thiw supply this one with the mixture; three are 
with the wagon getting water and mixing the poison. 

Although the plan just described is the one most generally used, we 
think that adopted by Mr. Trelease during the present season is prefer^ 
a)>le, requiring as it does fewer hands. This method is illustrated in 
Plate XV. 

A 40-gallon barrel containing the mixture is pla<}ed on an ordinary 
four-wheeled wagon, the wheels being 5 feet apart, and the lowest axle 
23 inches from the ground. The wagon is drawn by two mules, these 
walking in the furrows on either side of the row of cotton over which 
the wagon passes. One hand drives the team and two others provided 
with fountain-pumps distribute the poison from the barrel. In this way 
ntae rows of cotton are poisoned each trip across the field. In ordinary 
cases one or two other hands with a team can keep these supplied with 
water. By this method poison can be applied very rapidly and with a 
minimum number of hands. The experiments show that the cotton was 
not seriously iiyured by the team or wagon, although much of it was as 
high as the top of the wagon-box, and there was none that was not 
bent as the axle passed over it. Certainly the time and labor saved will, 
except in cases where the cotton is very high and closely interlocked 
between the rows, more than pay.for the injury done to the cotton. I 
Ingest the following improvement to the apparatus used this season : 
Have a cover fitted to the barrel to prevent the spilling of the poison. 
This coyer should have three holes; one for a dasher (similar to that 
us^>ifl. churns) for agitating the mixture ; the two other holes to admit 
the hose of the pumps. The dasher may be worked by a boy or the men 
with the pumps. 

Although the method above described is the most practicable yet 
devised, we fe^ that it can be improved upon. Our observations con- 
vince us that the thing most needed is a machine which can be drawn 
by one or two horses and which will throw a spray of water on the under 
side of the leaves. 

The present modes of poisoning are defective in that they require a 
large force of hands, often when there is much other work to be done; 
and what is a much more serious matter, as the poison is applied to the 
upper side of the leaves of the plant, the young larvae are not killed 
until they are large enough to eat through the leaves. This would be 
of less importance could the poison be made to adhere to the leaves; 
but it often happens that the mixtures are washed o& the plants by 
rains soon after being applied, while if they ^vere applied to the lower 
surface of the leaves aH larvae feeding at this time would be poisoned, 
besides there being less liability of the poison being washed from the 
plants. 

A machine intended to meet these requirements has been invented by 
Mr. W. T. Daughtry, of Selma, Ala. This consists of a large cylin- 
drical reservoir mounted upon wheels and provided with an agitator for 
keeping the compounds well mixed, Force-pumxis, which are worked 
by gearing attached to the hub of one wheel, force air into the reser- 
voir ; the pressure obtained in this way forces streams. of tluid through 
the distributing pipes ; each pipe extends nearly to the ground and is 
bent upward at the end, which is furnished with a peculiar nozzle; m 
this way a fine spray can be thrown upon the lower suiface of the 
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leaves. The machine is made to pass over two rows of cotton, and tto 
distributing pipes are so arranged that four rows can be poisoned at ft 
time. Owing to its great weight, the machine in its present form is im- 
practicable, but the idea which it embodies is a good one. Mr. Dait^- 
try's machine was patented February 19, 1878, No. 200J76. It is figured 
in the special report, p. 232. 

Mr. John A. Wolfram, of Meyersville, Tex., has also invented a ma- 
chine which throws a fine spray upon the lower surfaee of, the leaves. 
An application for a patent of this machine is now before the Patent 
Office. 

Mr. John W. Johnson, of Columbus, Tex., has patented a maehine 
for distributing liquid poisons upon cotton plants. This machine has 
been used to a considerable extent in Texas ; it is represented in Platp 
XVI, Figs. 2 and 3. 

The following description will explain its workings : 

This iuvention relates to certain improvements on that for which I filed an appli- 
cation tor letters patent on the 22d day of September, 1873 ; and the invention con- 
sists in a tank provided with a double-acting fotce-pump, communicating with a pipe 
and branches similar to those described in my application aforesaid, the pump beixig 
connected by a pitipan with one of the wheels upon which the tank is supported, 
■whereby the pump is operated automatically as the apparatus is <drawn along, the 
wheels upon which the apparatus is supported being much smaller in diameter than 
ordinary cart or wagon wheels, and attached to the tank by means of vertical hats, 
whereby the apparatus is enabled to pass over the rows of cotton plants without lur 
jnring them, while at the same time the dimensions of the wheels are such^as to ^iye 
the requii-ed number of strokes to the pump-lever necessary to the producing of ^ 
constant and fuU volume of spray from the pipes. 

In the accompanying drawing A represents the tank containing the liquid compotia4 
described in my application aforesaid. Instead of placing it upon au ordinal^ ,^rt 
or wagon and working the pump by hand, I attach the tank to a platform OT i^ftft»^i, 
B, provided with two wheels, C. These wheels are much smaller than orfiiiary ca^ 
wheels, being about twenty or twenty-four inches in diameter, in order ^^give^^ re- 
quired number of revolutions necessary to the successful operation of the^ilai|t* in 
order to place the cart-bed at such an elevation as to enable it to pass ov«r 1^ GpWB 
of cotton plants without injuring them, I attach to each side the upper end ol^^r, 
the lower cud of which is bent outward and formed into a spindle or axle Wt the 
wheel. These bars are of such length that when the wheels are in place the he^Jit 
of the cait-bed from the ground is equal to that of a vehicle provided with wheels 
from five to six feet in diameter. The wheels C may be of cast-iron, and the bars D 
may be of wood oi* iron, as may be preferred. One of the wheels C has a crank -pin, 
c, formed on or attached to it at a suitable distance from the center, and to this crahk- 
pin is attached the lower ond of a pitman, E, the upper end of which is attached to 
the pump-lever G. By this arrangement the pump is operated automatically as the 
apparatus is dr^awn over the field, thus dispensing with the labor of one man for op- 
erating the punip. The pipe and branches are arranged and connected with the pump 
in a similar manner to that shown in my application aforesaid, the supply-pipe H be- 
ing provided with a stop-valve, I, to regulate the flow of the liquid. ^ The branch- 
pipes K are made of cast metal, instead of sheet-metal, as shown in my application 
aforesaid, and instead of corrugating the metal as therein shown, I form the grooves 
I on the inner surface, either during the process of casting or by planing or cutting 
them out afterward, as may be preferred. The branch pii)es thus formed are cheaper 
and more durable than those formed of corrugated sheet-metal. 

Dry poisons. — The dilution of poisons with powdered substances in- 
stead of water has been adopted to a considerable extent, aod in sotiie 
respects is far superior to the latter. The greatest obstacles that planters 
have had to encounter in the destruction of cotton worms js the removal 
of tlie poison from the plants by i*ain. It frequently occurs that before 
ix planter has completed poisoning a field a sudden rain undoes the work 
just performed. This obstacle is especially serious, as the rainy seasons 
;tro notably those in which the worms most rapidly multiply. In ftw;t, 
Tuany planters have been discourajged and abandoued the use of poisohs 
on this account. This difficulty is, to a great extent, obviated by the 
use of flour as a diluting substance. Tlie flour combining with dew or 
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rain forms a paste wbicL ^lues the poison to the leaves. This fact has 
beeB 80 well established that it is unnecessary to enlarge upon it.^ A 
single instance , may be cited as an example: During the present season, 
op Capt George O. Baker's plantation at SelMa5,:Ala., the mixture known 
as EoyalPs patent withstood five days of continual rain. 

Our experiments show that poison mixed with flour alone adheres 
nearly as well as the above-named mixture, resin and dextrine seeming 
to have but little action. It was also found that flour can be diluted to 
a certain extent by gypsum or land plaster. But poison mixed with 
faster alone adhered but little better than when api)lied with water. 

Another advantage gained by the use of dry poisons is that there is 
lass danger of injuring the cotton than when water is used. 

The great objection to this method of poisoning is its cost, the price 
flf the flour adding materially to the expense; and, also, no way has yet 
been devised and brought into general use of applying dry mixtures as 
rapidly and easily as liquid poisons may be applied. We believe, how- 
ever, that unless some method is devised for throwing a spray of liquid 
poifion upon the lower surface of the leaves, where it will be less liable 
to be washed off by rain, dry poisons will be found most practicable; 
and we feel sure that the objections of the expense can, to a great ex- 
tent, be removed. Further ex[)eriments are necessary to devise a cheaper 
method of distributing powdered substances over plants, and to deter- 
mine to what extent the flour may be profitably replaced by plaster or 
some other cheap material. The cost of the flour can doubtless be les- 
sened by using a poorer quality, which might be manufactured for the 
purpose from inferior or injured wheat. If a machine could be invented 
by which a mixture of one pound of Paris green and two pounds of flour 
oould be quickly and evenly distributed over an acre of plants, the same 
end would be gained. 

-The simplest method of applying dry poisons, and the one most gener- 
ally used, is by means of a tin vessel holding about a gallon, provided 
with a handle and having a bottom made of perforated tin. By means 
of this the poison can be ^sifted over the plants. This, however, is a 
islow process, as only one row at a time is poisoned. 

Some planters practice sowing the mixture when there ia a light wind, 
being in this way enabled to poison several rows at onee.^ Aside from 
the fact that the conditions favorable for this fnethod cajinot be r^ied 
upon, the poison ca^not be as thonmghly di^tribut-** 

A device has been invented by Mr. J. W. Young, t^Seiafhfi 
for dusting Paris green upon potato- vin es ; by means of this, two rows 
can be poisoned at once. The form is shown in Plate XVI, fig. 1. 

The weight of the apparatus is balam-.ed upon theshoulders^by means 
of a neck-yoke, thus leaving the hands and arms free to move the 
handles. Each handle is attached to a brush that works horizontally 
across holes in the bottom of the can. The cans are adjustable to the 
width of the rows or height of crop. Doubtless this machine would be 
found much better than Uio hand-dusters, especially when poisoning 
Ismail cotton. 

Plate Xyi, fig. 4, represents a machine patented by Mr. Nicholas A. 
Davis, of Busk, Tex. 

No. 1 represents the invention attached to a cart; No. 2 is a cross- 
section through the line y y, 

in the drawings, A represents an ordinswy farm^cart, acrosfl the rear end of which is 
floured the horizontal shaft B. havipg- its hearings in the arnia c c, projecting behind 
the cart, Gn the shaft B, I place two or more loosely-revolving perforated cylinders. 
if| being revolved upon the shaft, which cairrie» a pnlley, a, over whicfh a handor Oord 
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works, passing to the hmb of the cart-w^eel^ from wMcb it receives mo^osi, and ihma 
CSiuses tbe sh&£t B to revolve wii«ii tiae cart is in motit^n, aiwi tfee filaaft, can^nij tkA 
perforated cylinders, previously tilled with tlie powdered poison, causes the ^ison iio 
be sifted out and distributed over the cotton plants. Attached to the inner end of 
each of the outside cylinders is a spiral spring, h, coiled around the ehaft A, nasAw 
arranged as to secure an easy, gentle, lateral motion to the cylinders in case of a uuA^ 
den jar given to the machine, and thus pi^event too great a dischai^e of the poison at 
any one point. 

It is evident that a similar spring may be used at the opposite end of the cylmdieny 
so as to check the jar in both directions. . 
' From the aboVe description of the invention, it is eTident that it could be aJ&Kel 
to any kind of frame moving on wheels, and by hand-craiik ajad or(Jinary ocg-^ear; 
ing be successfully worked. — [Patent No. 154651, dated September 7, 1874.] 

Many other macbines have been invented for the distribution <rf 
poisons, both wet and dry. We figured and described several of tbem 
in our special report. But as they have not to our knowledge beefi 
thoroughly tested as yet, we cannot in our limited spaoe reproduce tb© 
figures and descriptions here. 

Destruction of larvj^je by machinery.— Two machmes have been 
Invented and patented for the purpose of brushing the worms ifrom thie 
cotton plant and destroying them. Both of these madiines are fig^afed 
in the special report (pp. 253-235); neither, so far as I have been able to 
ascertain, have come into general use. It is doubtM if a practleal 
machine of this kind can be constructed, owing to the danger of laock- 
ing off the bolls of cotton when in operation. 

Destruction of pupae. — Although the collection and desta\ictioii 
of the pupae of Aletia at the season during which the greatest damage 
is done would be impracticable, much good could be accomplished l^f 
this way if attempted at the proper time. Early in the season, wfii^^ 
the cotton plants are small, it is an easy matter to detect the ^weMM^ 
of pupae by searching for the folded leaves containing thei(e^ 
ready suggested, when treating of the collection of larv»e^^^ ttM^ .ft 
doubtless would be profitable to offer the negroes a prize foi^mh v^ipB 
obtained at this time. The folded leaves are so easily ofommil ^ttivt 
with little care nearly every pupa in a field could be oollect<^^wh3te 
chopping out the cotton in the spring. In the autumn many ^flejpae 
coufd be destroyed by collecting together and burning the weeds in the 
leaverlff ivhich the tatj^ This should be done as 

goon as posjf^ble affcai^ the last brood webs up, and before the moths 
e5*ei^>^ tfOW tee 

f: D^JSTRUOTtON OF MOTHS. — The two most successful methods of de- 
sto>ying ttie moths that have been used are the placing of sweetened 
- poisoned solutions about the cotton fields aiid the use of fires or lanterns 
BO arranged tliat the moths can fly into the blaze, or so that they can be 
destroyed in some other way. 

(a.) POISONED SWEETS. 

We bave already shown how the moth of the cotton- worm is attracted 

to sweets, as the nectar of various plants, ripe and decaying fruits, and 
this proclivity very naturally suggests the use of poison€!d baits. Years 
ago this was practiced very much more extensively than at the present 
day. Mr. Glover long recommended this remedy in the Department of 
Agriculture Eeports, his first mention of it being a detailed account of 
the phenomenal success of Col. B. A. Sorsby, in the report for 1855. 
The old files of the Southern agricultural papers contain frequent men* 
tion of the use of the method. One of the most remarkable statements 
was contained in the Southern Cultivator (Vol. VIII, p. 132) to the effect 
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litftt the writer had, with 80 i^lates. of poisoned molasses aud vinegar, 
a.veraged 1,000 moths a night throughout the season. 

The answers of correspondents to question 7a of the 1878 circular 
Bhow that this remedy has almost entirely fallen into disuse. Some 

i)lanters, however, still believe in its efficacy. We may quote the fol- 
owing: 

But few efforts have been made to destroy the moths, farmers of late years chiefly 
relying on poisoning the worms ; however, the idea is gaining foothold that it is het- 
tisr to try and destroy the moth and thereby prevent the appearance of the worm in 
d«8tnictive numbers. The best jnode seems to be to set up lights in the field above or 
in front of some sweet adhesive substance. Moths appear to he attracted by all sweet 
eabstances. I have seen them attracted by thousands, after the first brood had web- 
bed n]p, to dried peaches that were dried on boards in the sun, and had been covered 
up at night with boards, the moths collecting by thousands under the coveripg of the 
dried peaches, hundreds being killed by & lamp in a short time. A mouse made a nest 
with the dead moths the same night. — [J. H. Krancher. 

Watermelons cut open and spread around with arsenic sprinkled on will kill the 
moth. 

I used, with fuU effect, the arsenite of soda combined with a little vinegar and mo- 
iMses. I did not use any intoxicating liquids, as I was fully satisfied that eyery moth 
imbibing the poisoned s^weet was instantly killed ; none of the dead appearing at any 
appreciable distance from the pans. — [W.'J. Jones. 

£ittle or no^ effort has been made. My opinion is that something should be done 
■with poisoned molasses and fires or lamps. A few night« ago I placed a cup three 
inches in diameter, with a little molasses in it, a distance from lights and cotton 

Slants, and found six moths in it nett morning, all of them cotton-caterpillar moths. 
. year or two ago I divided an overripe watermelon and placed it in a similar posi- 
tion, and by eight o'clock at night there were 50 or 75 moths feeding on it. — [Jno. 
Bradford, Leon County, Florida. 

The following testimony is from Dr. Anderson: 

As an inst^^nce of the effect of light and its fondness for sweets, I will mention what 
a neighbor told me, and for which, to a great extent, I had ocular demonstration. He 
:^a8 engaged in boiling sirup from the first of September to the lost of October. His 
jMi, where the evaporating pan was, opened upon a field of 60 or 80 acres of cotton. 
He each morning found his pan covered with moths, and from first to last thought he 
had emptied out one bushel of moths. Another case showing strikingly the effect ot 
lights and sweets was told me by a highly valued Texas correspondent. A neighbor of - 
his, by the use of lights and poisoned sweets^ had made 1,000 bales of cotton on 1,000 
acres, while his nei^bors who had not used them had been badly damaged. 

During the season of 1878 experiments were made by Professor Smith, 
at Tuscaloosa, Ala., in the latter part of the season, and by Professor 
Willet and myself eariier. Concerning Professor Smith's results, we 
quote from his letters : 

October 10, 1878.— Since writing to you last I have done all I could towards observ- 
ing the habits of the moths, experimenting with poisoned sweets, &c. As yet I have 
not been fortunate in getting a solution by which the moths are readily killed. I have 
tried corrosive sublimate and arsenious acid, and with them molasses and water in 
Tftrions prox>ortion8. The solutions I have smeared upon pine trees standing in the 
field, upon little shelves set up at places in the "field, and ui)on a dish placed upon a 
stump. To one pine tree in particular the moths seemed to be attracted most strongly. 
The shelves attracted very few comparatively. I am still engaged in these trials with 
shallow dishes with perforated shelves, according to your suggestion, and I shall let 
yon know if I find out anything. 

October 16. — Since writing you last I have continued my experiments with various 
poisoned sweets ; but, I am sorry to say, with but very poor success bo far as killing 
the moth is concerned. I have used for poisons arsenious acid, corrosive sublimate, 
strychnia, and potassium cyanidi ; these I have mixed in varying proportions with 
rum and sweetened water. The bait appears to be attractive enough and I see the 
moths partaking of it, and yet no dead moths are visible next morning. The propor- 
tion of mm which I have mixed with these poisons has been sometimes one-half, and 
from that down. Of the poisons named above, the potassium cyanidi isperhax>Bmost 
easily soluble in the liquids used. Smearing the sweetened liquids upon the trunks 
of trees is, according to my experience, the best way of exposing them ; I have not 
Been many moths around the dishes set up on shelves and ou stumps. I constructed a 
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filiolf ajGrainst a piao tico and upon tbat placed a disli wifcli tlie swoots, aad p^Tvied 
^viih a floating perforated platform. The tree was at the same time smeared wHh?feli© 
liquid, and upon visiting the place after dart I noticed a number of moths on the tce^y 
on the smeared shelf, and on the dish with the platform, those on the dish being mUch 
less numerous. * * * About the time that the worms were moving off and web* 
bing up, very few moths visited the sweets at night for several nights, but last night 
and the night.before that they were more abundant. Perhaps the cool weather was 
the cause of their being absent for several nights, since they have come in numbers 
again after the warmer nigbts bave set in. 

November 4, 1878. — I send by to-day's mail a few specimens of the moths attra^ited 
by my baits. No. 1 is, I presume, Aletia (Aletia argillacea)*, No. 2 is Agrotis ypsilon, 
always present in cold as well as warm weather, and No. ?* (Leiicania unipuncta) also; 
No. 4 {Amplugyra^ sp. ) resembles 3 and may be same species ; No. 5 ( Orthosia ferry ginoides) 
I see occasionally on warm evenings; No. f* {Clirysis, sp.) I found to-day. I sfaoald 
be very glad to get the names of the specimens as they are numbered. I inclose a 
few of the chrysalides of the last brood of worms. 

The evening of October 26 was warm (66^ at 7 p. m.), and more than 50 cotton-noths 
were counted at my baited tree. It tained before morning and then cleared off cold,\BO 
that on the 27th and 28th no moths were seen. On the 29th it was Warm and clondy 
and rained 'slightly, and I counted 7 or 8 Aletia moths. On tlie 30th, 31st, 1st, and 2d 
cold and frosty nights ; no moths seen. 

Professor Smith continued his sugaring all through the winter, CJtp- 
turing many other moths, biit no Aletia later than December 1. 

The observations of Professor Willet and myself were reported by 
Professor Willet as follows : 

Peaches, — Professor Comstock learned in Alabama that the Aletia motha had greatly 
injured the August crop of peaches. On the night of September 10 Professor GcHusljock 
placed two peaches — clear-stoned and quite ripe — one on each side of two stamps on 
whose sides molasses had been smeared, and visited them at 9 p. m. We (pFof; ssor 
Comstock and myself. Professor R. having left for Washington) found iO Aletia moths oi^ 
one peach and 15 on the other, notwithstanding the molasses. At 7 o'clock neztmop^ 
ing nearly as many moths were at the peaches, though the sun was an hour high. 
peach had a hole one-thirty-second incli ijn diameter, and the peach had been jtfMm 
out underneath the skin to a depth of one-lburth inch and a diameter of 1 inoW^^CK 
ot)^er peach had 5 holes, not so large, and probably 50 excoriations one-four1Jpfe<|l|a| 
diameter. They clustered most about the stem end, where they could thni|P|i^^^. 
bills without effort. J_. 
* September 12.— The halves of the same peach, opened, were placed btisliM^ a|^ti 
and 10 Aletia and 1 other moth were found at them this morning. .xi ' ' f 

Borne dried peaches (with skins on) having been soaked in water, wexitplaced out^l 
same time, but no moths were found at them. After returning here, two hard p^cheii 
were put in a jar where some moths had hatched from chrysalides; the motts ^rere 
almost famished and immediately clustered over the jMjaches, but failed to niak^ any 
impressiou.on them. 

POISONING THE MOTHS. 

1. MbZ^sses.— Mixed Fowler's solution of arsenic with common molasses, 1 taWe- 
spoonful to 1|^ pints, and placed some in tin pan, with floating perforated/cover of tin, 
as suggested hy Professor Eiley. After about tv^o hours we found 2 Aletia and 2 other 
moths sipping'; next moruing probably a dozen of AlHia and other moths were found 
drowned in the molasses, having insinuated down by the sides of the cover ; none clead 
on the ground. 

Mixed some of same poisoned molasses with sirups of strawberry, orange^ and^pine- 
apple, and with rum, vinegar, and lager beer, and smeared on trees and stumps in the 
cotton field and adjoining forest. At 9 p. m. found 1 Aletia and 2 other moths at the 
vinegar and 2 AUtia at the beer ; at 7 next morning found only one feeble Aletia at th« 
beer. The poison did not seem to be strong enough. 

2. Peaches. — September 12, we put out in the cotton field, in large paper bazes^ 
<i. Peaches (halves) thicUly sj)rinkled with' white arsenic. 

&. Peaches (halves) drenched With Fowler's solution. 

c. Dried peaches (soaked) covered with white' arsenic. 

d. Dried peaches (soaked) with Fowler's solution. 
Visited boxes next morning with the following result : 
rt. i^ive dead ^ife/ia, 2 disabled ^?c<ia. , 

h. Twodead /17c/«jr, 1 dying 4?etia. 

c. Two ^Zff fa in box not. dead. ' , 

d. No moths of any kind/ 
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Afi peaches seemed so attractive, ttg domed to have tested the poisons further -with 
peach preserves and canned peaches, but a northeast ^ale prevailed until the last day 
of our stay, and the moths had then almost, entirely disax^peared. 

My own opinion is that peaches, in som<B form, will tee tne best vehicle for poiaonfor 
the moths. 

A letter from Judge Bailey, of Marion, Ala., contains the following, 
bearing npon this point : 

One farmer informed me that the moths utterly destroyed a large fig crop in less 
than a week. Another informed me that all his best apples w ere punctured and sucked 
into a sort of honey-comh work by the cotton-miller. A physician in the northwest 
part of the country assured me that the army-worm sucked his grapes dry in^three 
ni gilts. I know the moths are strongly attracted by cider pomace irom the cider-mill. 
They feed upon ripe persimmons with gi eat avidity. I observed them around a tree of 
this kind on my lot as late as the 21st of November last. While they were feeding on 
the fruit of this tree I made some efforts to poison them, but with poor success. I 
tried several poisons handed me by an apothecary ; only one had any effect. It was 
cobalt, finely powdered, and mixed with the fruit mashed with a small quantity of 
honey. The flies sought the bait in great numbers, but, like bees, they sucked their 
fill and left j only nine were found dead around the saucer containing tlie poison. 

With respect to observations the present year, the following from Mr. 
Trelease's report will give the results at which he arrived : 

Since the perfect form,. or moth, of Aleiia is known to feed upon sugared substances 
a j'i truits, and since it is known to be attracted by light, to a certain extent, it has 
been thought possible to destroy the moth by allowing it to feed on poisoned sweets, 
i)r by employing this food or lights to attract it into traps of various sorts. 

As win be seen by referring to my report on the food of these moths, they are at- 
tracted in large numbers by ripe apples, peaches, and grapes, beside one or two other 
less common fruits; but I signally failed to attract them in numbers to my mixtures 
of molasses or sugar and various substances. Though no experiments on a large scale 
were conducted, I feel confident that poisoned dishes of ripened and slightly ferment- 
ijgig fruits which have been bruised may bo advantageously employed for the destruc- 
lonlrf these moths, by placing them about the cotton fields when the moths are fly- 
ing, Iwould recommend that this be tried, especially on warm days Yn winter, when 
; Ls motUs are allured from their hiberuacula, in the early spring, and in the fall, after 
the brood which destroys the cotton has emerged as moths. 

Frou all observations it seems probable that a preparation of over- 
ripe fruit' caches, melons, mashed apples, or persimmons — will be su- 
perior to any other, sweet mixture for the purpose of attracting the 
moths, although, as shown by Professor Smith, one half each of rum and 
molasses and water, when smeared upon the trunks of trees, has proved 
attractive. 

Actual results with poisons have proved rather unsuccessful, but this 
may be owing to the fact that the moths fly away to die. As regards 
the best poison. Judge Jones seems to have had excellent success with 
arsenite of soda, while Judge Bailey considers the so-called "cobalt''* 
the best thing that he tried. It is called " blue-stone'' or "fly-stone," 
and is customarily used in fly poisons. 

And now, as regards the advisability of an extensive use of poisoned 
sweets, it is a question for every planter to decide for himself from the 
evidence laid down. 

There can be no doubt but that it would be an exceUent plan to try it 
; in those regions where hibernation is suspected on the spots where the 
worms first appear. The sweets should be put out in these places in early 
spring and also in late fall. The importance of the latter is evinced 
from the fact of Professor Smith's success in October. There can cer- 
tainly be no doubt but that every moth killed saves the planter from 
a great many worms, but the hibernating moths are, of course, of im- 

* The ordinary cobalt of druggists is nothing more or less than impure metallie 
; arsenic, coating from 6 to 15 cents per pound. Called cobalt on account of former laws 
against the selling of arsenic in England. 
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mensely greater importance tlian those of any of the succeeding broods. 
Concerning the later broods, the cost of poisoning must be set against 
the numbers of moths killed, and each jihvuter must decide for himself 
whether it will pay him to continue. 

FIRES, TRAP-LANTERNS, ETC. 

For many years the practice of building large fires at different points 
through the cotton fields for the purpose of attracting the moths into 
the flame was prevalent. The use of such fires was, however, discour- 
aged by a class of planters, whose opinions were thus expressed by a 
writer in De Bow's Review: 

I have tried this remedy, and have remaiDed in my cotton field after dark to watch 
the effects of the fire od these flies. I did not see as many destroyed as I expected 
when I took into consideration the quantity I knew to be in the field. The most of 
those I saw approaching the fire seemed to he repelled or diverged off on nearing it, 
or they would rebound high above it and escape destruction. On seeing this I came 
to the conclusion that the heat of the large fires extended too far around, and that 
they felt it, and turned off before being near enough to be destroyed. 

As a result of this belief and of the evident fact that, unless gene- 
rally practiced, a fire upon one plantation Tvjould serve only to attract 
moths from neighboring idantations, concentrating them upon one crop, 
the custom has fallen into disuse. 

, The first of these objections cannot be urged, however, against the 
use) of trap-lanterns. As a good instance of the success of these last^ 
we quote the following from the monthly reports of this department for 
1867: 

JParUh of Jeffersorij Louisiana. — Allow me to call your attention to the destraction of 
the cotton crop by the worms, which appear to increase yearly. In 1864 I planted 
about 100 acres in cotton. In July the worms made their appearance. Having no 
experience in raising this crop, I searched in tbe agricultural reports for information. 
Mr. Glover recommended the burning of trap-lanterns, and I made three of them with 
a coal-oil lamp and tin basin, with soapsuds underneath, and burned them every 
night. The first night I caught about 75 millers and innumerable other insects. The 
number increased to 300 millers, and then gradually diminished to none. For three 
weeks after the crops of my neighbors were destroyed ; I found only a few of ray plants 
attacked; about the last week^ of the three I caught no millers, but all at once the 
catch was 75 ; next night 150, then 300, and even up to 500. The worm, however, 
gradually made its appearance more and more, until, in the middle of August, my 
cotton was stripped of every leaf and bloom. The worm then turned into pupa. In 
ten days after this the miller again appeared. Meanwhile the cotton had sprouted 
again and was in fuU bloom, when the third brood made its appearance in immense 
nnmberB. In three days every leaf and young boll was eaten, and the worm was 
eating the bark of the plant and the glazed protection of the nearly matured bolls. 
The heavy raius of September soaked into the bolls and rotted them. I made only 3 
bales of cotton. In July the prospect was good for at least 75 bales. 

My opinion is that if every planter would commence burning a lantern in each 
five acres, from the latter part of June to the middle of September, for a few years in 
succession, both the boll-worm and the cotton-worm would be destroyed. The boll- 
worm destroys about one-half the crop with us. This year none of my neighbors raise 
cotton. I have planted about five acres, and shall burn one lamp, and in&rm the de- 
partment of the result. Cost of lantern and basin about $1.50, and the oil will not 
cost over |1, so that if the increase is only 10 pounds to the acre it will more than 
pay the expense. The first night I used the lantern on a barrel, but the insects were 
alive in the morning, ancl it was considerable trouble to kill them. Afterwards I used 
the soapsuds, as it killed all the insects at once. 

The following extract from a letter of Mr. E. A. Schwarz possesses 
interest in this connection : 

Col. C. Lewis, of Hearne, Tex., after experimenting for a long time with more or 
leas complicated contrivances to attract by light, and at the same time to kill the cot- 
ton-moth, concluded finally that the following simple ai)paratua is the most eftective 
and cheapest. As now in use, this apparatus consists of three pieces : 1st, a shallow 
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tin pan (16 by 10 inclies) ; 2d, a common kerosene-lamp, with a half-incli wiok, and 
large enough to burn the whole night ; 3d, a common lantern, open below, which Js 
put over the lamp to protect it Irom wind .indrain. The lamp is put in the middle of 
the pan and prevented from sliding by three pieces of tin fastened on the bfim^tp bt 
the pan. This apparatus is put ou top of a post, about 6 feet high, in the fi^fe* Be- 
fore dark the lamps are made ready, the pans about half filled with water, ^||;^^tit 
one tablespoonful of kerosene is put on the water. 1 ' 

To put this kerosene on the water is the most important part, and the cbloael ex- 
perimented with all sorts of chemicals — alcohol, cauiphor, iodine, &c. — ^without finding 
anything which would kill the moths, which, attracted by the light of the lamp, fly 
against the lantern and fall finally into the water. Kerosene alone proved most effec- 
tive in killing these moths. The lamps are left burning in dark nights the whole 
night over, but are, of course, of but little use at full moon. In the morning the pans 
are emptied and the lamps extinguished. Colonel Lewis believes that one lamp for 
each 5 acres is sufficient. One man can attend to 500 acres. The cost of a lamp (which 
is manufactured by H. K. Davis & Co., Heame, Tex.) is 50 cents, but will last, of 
course, for many years. The cost of burning one lamp and labor amounts to 35 cents 
per month. Colonel Lewis put his lamps out last year the 20th or 25th of June, and 
had them in use about six weeks, with interruptions caused by clear moonlight nights. 
Almost all the large farmers used these lanterns last year, and it is estimated that in 
the bottom-lands near Heame more than 1,000 lanterns were out in 1878, which is 
the first year in which this method of killing the millers has been tried on a large 
scale, and it is not possible to say anything that is definite regarding its value. There 
has been last year no poisoning of the worms carried on whatever in this section, not- 
withstanding the crop was a fair one — about one bale per acre. 

Myriads of the cotton-moths have been killed, of course, by this method, and it 
appears certain that it proved most effectual against the ravage of the boll-worm, 
•which in 1877 did more harm here than Aleiia (the cotton crop in 1877 was here a 
perfect failure, owing to the combined ravages of Aletia and Reliothis), and which was 
tilled in great numbers by this method. Before the introduction of the method just 
described, the large planters in the bottom-lands tried to poison the worms, but with 
little success. 

The method described above to destroy the cotton-moth is, in my opinion, superior 
to all similar methods and to all applications of poisons; but the lanterns ought to 
"be lighted up at the beginning of May, if not earlier, and not toward the end of June. 

The following extract from Mr. Trelease^s report give the results of his 
observations upon this point: 

From what has been said in the earlier agricultural reports, and from the testimony 
of planters as to the attraction ofiight for these moths, I had supposed that the easiest 
and most scientific method of destroying Aletia was to employ fires into which they 
should be attracted, or lights in combination with some form of trap, either with or 
without the added attraction of food ; these to be used whenever the moths were fly- 
ing, and their use enforced, if necessary, by legislation. Considering, for the above 
reasons, that the fondness of these moths for light was proved, I made no efforts to 
obtain personal demonstration of the fact ; and it was only on learning how many 
species of moths and even of other iunects may pass for Aletia with the ordinary ob- 
server, and on seeing from my notes liow little attention was paid to the light of my 
lantern, tbat I began to doubt the efficacy of this remedy; but this, unfortunately, 
was after I had left the field. As it is, I can only say that the number attracted to 
lights, as compared with the entire number, was very small, so far as my experience 
goes. Though I saw a few dozen attracted into the house, thousands Vere within 
sight of the light and removed but a few rods; while for each of those thus attracted 
a dozen individuals belonging to other species came to the light. My own observa- 
tion, then, goes to show that these moths are not attracted to any great extent by 
lights ; but if this attraction should be pi oven to be considerable, this would prove 
one of the best ways of dealing with the pest. 

On the whole, the conclusion at which we arrived in regard to the 
use of the lanterns is much the same as that which we have stated of 
poisoned sweets. Early in the spring and late in the fall they should 
be tried. Their use in the months between June and October will de- 
pend upon how efficacious other remedies have been, and upon the 
actual success of the trap used. In the seasons mentioned first, the 
planter must not be discouraged at the small proportion of cotton- 
moths to other niotlis, remembering the fact which we have so often 
reiterated, of the immense economic importance of every hibernating 
individual. It is well, also, to bear in mind that ahnost without excep- 
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tion the other moths which are thus captured are more or less iujurious 
to vegetation. 

Id the special report we published figures and descriptions of many 
lanterns which have been patentee!. Our space will not admit of 
reproducing the figures and descriptions. Any planter can devise a 
trap which will answer the purpose. The principle is as follows: Place 
a light above a pan containing fluid, which may be either viscid Or 
poisoned. The moths attr'acted by the light fall into the pan, and are 
thus destroyed. 

THE BOLL- WORM. 
IMPORTANOE OF THE SUBJECT. 

Scarcely inferior to the cotton-worm in the extent of its injuries to 
the cotton crop is the so called 'n^oU-worm'^ {Helioihis armigera^ Hubn.). 
Every year, and, it is almost safe to say, in every plantation in the whote 
eotton-belt this pest makes its appearance, and, although its ravages 
during some years are insignificant beside those of the cotton-worm, yet 
th^ periodical api)earances of the latter, the confining of its hibernating 
area to the more southern portions of the cotton-belt, and its numerous 
parasites, all combine to render its superiority to the boll- worm as a cot- 
ton enemy very slight. There are^ moreover, difficulties in the way of 
destroying the boll-worm — difiiculties arising from its peculiar methods 
of work, and from the great number of its tbod plants — which do not 
exist in the case of the cotton-caterpillar, and which help to render the 
former as formidable as the latter. Indeed, in a large part of the cotton- 
belt there can be no doubt but that the boU worm is the one by far the 
more to be feared. This is especially true in those more northern por- 
tions, which the cotton- worm reaches only late in the season ; too late, gen- 
erally, to do more than clear away the too abundant foliage, and allow 
the sun to ripen the bolls more quickly. Even in many parts of the 
more southeni regions we find planters expressing the opinion that the 
boll- worm is the more to be dreaded of the two. - 

NATURAL HISTORY, 

^Nomenclature. — Of popular names the boll-worm has one for almost 
every plant upon which it feeds and for every country which it inhabits; 
and as it is almost cosmopolitan and a very general feeder, these names 
are many. Throughout cotton -growing States it is very generally known 
as the boll-worm when it occurs upon cotton; when it occurs upon corn 
it is called the corn-worm^ and as such it is known in those Western 
States in which it infests the corn crop. In many Southern States it is 
known in the early part of the season as the corn-bud icorm. Where 
found upon tomatoes it is called the tomato-worm. These four names 
are the ones by which it is best known in this country. As we shall 
consider it only in its relation to cotton, w^e shall speak of it as the boll 
worm, except where it is necessary to make use of one of the other titles 

Geographical distribution. — The geographical range of the spe 
cies is very great. Mr. Bond, at the March 1, 1809, meeting of the Lon 
don Entomological Soci^^ ty, exhibited specimens from the Isle of Wight 
Java, and Australia, and these localities, taken in coimection with othe: 
parts of Europe and the United Stat(^>s, seem to iustify a prediction madi 
by Mr. Grote, that we shall probably soon write alter its habitat — th( 
world. 
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FOOD-PT.ANTS. — For many yeaivS it was not known tbat the destructive 
cdru-worm and the cotton boll-worm were the same insect. It was sus- 
pected by many before actually demonstrated, but is even now un- 
known to the majority of agriculturists. The first record of the iden- 
tity of the two insects which we have been able to find is in the Depart- 
ment of Agriculture Report for 1854, in an article headed " Insects in- 
festing the cotton plant," by Townend Glover, Mr. Glover says : 

There is a sti'iking similarity between the boU-wonn and the corn-worm, in appear- 
ance, food, and habits, both in the caterpiHar and i)ei'fect state, which leads to the 
supposition that the boll- worm may be the younf^ of the corn-wonn moth, and the 
eggs deposited on the young bolls as the nearest snbstitute for green corn, and placed 
on them only when the corn has become too old and hard for theix food. * * * Col. 
B. A. Sorsby, of Columbne, Miss., has bred both insects, and declares them to be the 
same ; and moreover when, according to hitj advice, the corn was carefully wormed, 
on two or three plantations, the boll-worms did not make their appearance that season 
on the cotton, notwithstanding on neighboring plantations they committed great 
ravages. 

To Col. B. A. Sorsby, then, must be given the credit for first making 
this important discovery. 

The consideration of the boU-w orm in corn is inseparably connected 
with the consideration of its work in cotton, so little more need be said 
here of its methods of work. In those corn States which do not grow 
cotton, it is greatly dreaded. Whole crops are ruined in Kansas, Ken- 
tucky, South Illinois, and Missouri, and scarcely a year passes without 
much damage being done. 

According to Riley, there are two broods of the worms a year in those 
States, and very early and very late coin fare the worst, the intermedi- 
ate varieties usually escaping severe injury. In seasons of protracted 
length, a third brood is sometimes produced, which, for want of other 
food, Uves upon the hard kernels of well-ripened ears. Mrs. Treat has 
shown that an early brood in New Jersey bores into the stalks of com, 
and also eats through the leaves surrounding the staminate flowers be- 
fore the ears have begun to make their appearance. This would argue 
perhaps three broods a year north, making the exceptional late brood of 
which Professor Riley speaks a fourth. The so-called '^bud-worms" of 
the Southern corn crop are nothing but this same early brood of HeliothiSy 
having almost precisely simUar habits to those observed in New Jersey 
by Mrs. Treat. 

In the role of a tomato- worm, HeUothis has done a great deal of dam- 
age. In Maryland, in' 1861), according to Mr. Glover, these worms did. 
great injury to the tomato crop, eating alike the ripe and the unripe 
iruit, gnawing great holes in them and rendering them unfit for market 
ua©. One worm would sometimes entirely ruin a number of tomatoes on 
p{|f^ lUmt alone. Concerning this taste of the boU-worm, Mr. Riley says : 

This gluWon is not (even satisfied with ravaging these two great staples of tho 
country, cotton and corn, but, as I discovered in 1867, it voraciously attacks the 
tomato in South Illinois, eating into the green fruit, and thereby causing 8\ich fruit 
to rot. In this manner it often causes serious loss to the tomato grower, and it may 
justly be considered the worst enemy to the tomato in that section of the country. 

In the American Entomologist, ii, 172, we find the following interest- 
ing statement : 

We learn from a recent number of Scientific Opinion that, at a late meeting of the 
London Entomological Society, Mr. .Tenner Weir exhibited specimens of our cotton 
boU-worm moth {HeUothis armigera, Hiibn.) which were bred from larvae which fed 
on the fruit of the tomato. As wo have already shown (American Entomologist, i, 
pp. 213, 213), this same species attacks ottr com, and does great damage to our toma- 
toes by eating into the fitiiit ; and the fact of its being bred from the tomato in Eng- 
land, where tiiis fruit is with difficulty grown, is interesting and suggestive. 
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But the tomato-worm is not confined to the fruit, as is shown by the 
fact that several si)ecimeii8 were recently sent to the department by 
Professor Willet- with the remark that they were found boring into the 
terminal shoots of tomato x>lants at Macon, Ga., early in Sei)tember. 

Another common garden vegetable that is also injured by the boll- 
worm is the garden i>ea. This was observed by Mr. Trelease in Ala- 
bama. A boll- worm would bore a hole into tlie pod and devour its 
whole contents before leaving it for another. 

Of allied plants, the boll- worm has bee]) observed to eat the chick-pea 
(Cicer arietinum) in Europe, the common cow -pea of the South, and the 
common string-bean (Fhaseolus vulgaris)^ and Erythrina herbacea^ a le- 
guminous plant common in the South. M. J. Fallou {Lisectologie Agri- 
cole^ 1869, p. 205) records Heliothis as feeding upon the chick-pea. He 
found the young worms to feed upon the leaves and the large ones to 
bore into the pod. With the cow-pea, upon which Mr. Trelease found 
it feeding very abundantly, and in which the i)od is more fleshy and the. 
pease separated by fleshy partitions, it often pursues a different course 
from that which it takes with the common garden pea; it often bores 
into one chamber of the pod, eats the seed in it, an^ then, instead of 
cutting through the partition to reach the next, bores another hole from 
the outside. The same observation precisely was made concerning their 
habits when feeding upon Erythrina. As to the string-beans, Professor 
Biley records that it was found eating them around Kirkwood, Mo., by 
Miss Mary Murtfeldt. 

This department has also received specimens of the boll-worm from 
D. Landreth & Sons, of Philadelphia, as quite seriously infesting fields 
of Lima beans. 

The pods sent were each pierced by one hole of an eighth of an inch 
or more in diameter, and the contents in every case had been destroyed. 

Of other useful plants which the boll- worm occasionally feeds upon 
we would mention pumpkins (Cucurhita pepo) as recorded by Mr Glover 
in the Department of Agriculture Eeport for 1870, p. 84, and red ^e]^- 
-pev^ {Capsicum a7inuum) J recorded by G. H. French in the Seventh 
Eeport of the State Entomologist, of Illinois, p. 102. Mr. Glover also 
states that " 8b young boll- worm was found in the corolla of the flower 
of a squash, devouring the pistil and stamens." 

Mr. French also records the fact of finding what he considered to be 
the boll- worm in the i)ods of Hibiscus grandiflorus, the large flowered 
rose mallow. 

Mrs. Treat discovered, in the course of her observations upon Jffelio- 
this^ that many individuals of the first brood ate into the stems of the 
garden flower known as Gladiolus^ and not only into the stems but into 
the flower buds also. 

As regards its European food-plants. Professor Eiley quotes from M. 
Oh. Gourean's Insectes Nuisibles, Second Supplement 1865, p. 132, to the 
eflect that it not only infests the ears of Indian corn, but devours also 
the heads of hemp and the leaves of tobacco and of lucerne {Medicago 
sativa}. 

And now let us turn to the consideration of the bell- worm on cotton. 

THE EGG. 

The egg of the boll worm (Plate XVI, fig. 5,) motli differs in form 
troiii that of the cotton-worm moth, as shown in the accpm])anying 
figure, by its much greater diameter through from top to bottom, look- 
ing, as one author aptly expressei^ it, " as though molded in a tea-cup, 
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while the cotton-worm egg was molded in the saucer.'' The two diam- 
eters of the egg are nearly equal and are about the same as the greatest 
diameter of the egg of Aletia. In color also it differs from the egg of 
Aletia^ the latter being of a delicate green, scarcely distinguishable from 
the leaf, while the former is nearly white and easily detected upon the 
])lant. A noticeable feature of many of these eggs is an irregular red- 
dish-brown band near their summits, which gradually disappears with 
the development of the embryo. The sculpturing of the egg is almost 
identical with that of the cotton-worm moth. The number of eggs laid 
by the female Heliothis must approximate pretty closely to that laid by 
the female Aletia, According to Mr. Glover, a single female boll- worm 
moth dissected by Dr. John Gamble, contained upwards of 500 eggs. 
From their greater thickness, this number of eggs would necessarily 
take up more room than the same number of Aletia eggs, and hence we 
find that the female Heliothis is more robust than the Aletia. 

From all accounts, the favorite ovipositing time is at or shortly after 
twilight, when the moths are flying in great numbers. Concerning the 
place of deposit of the eggs, hpwever, published accounts have differed. 
Mr. Glover says : 

The egg is generally deposited singly on the ontside of the involucel or outer calyx 
of the flower or young holl, where it adheres hy means of a gummy substance which 
surrounds the egg when first laid, and which hardens hy exposure to the atmosphere. 
It has been repeatedly stated hy planters that the egg was deposited on the stem, and 
that the young stem forms the first food of the newly-hatched caterpillar ; hut after a 
careful examination of several hundred stems I found only one egg placed in this situ- 
ation, and that, from the fact of its being laid on its side instead of the base, had evi- 
dently been misplaced. 

Professor Riley, in his Third Missouri Entomological Eeport follows 
Mr. Glover quite exactly, saying : It is usually deposited singly on the 
outside of the involucre or outer calyx or young boll.'' 

Observations made during the past two years vv ould seem to disprove 
this statement of Mr. Glover pretty effectually. I found it to be the 
exception that the eggs are laid ui^on the involucre. Although I have 
found them upon all parts of the plant, the majority of them seem to be 
deposited upon the lower surface of the leaves, as is the case with the 
cotton- worm eggs. I made a careful search of many plants while in the 
cotton fields of Alabama, and the following note will serve to indicate 
the usual distribution of the eggs: "On one plant I found eleven eggs 
which were distributed in the following manner : one on the involucre, 
two on the stalks, and eight on the leaves." Mr. Trelease states in his 
report that he found them upon the petioles and both surfaces of the 
leaves, and upon the outer surface of ilie involucre. 

The duration of the egg state varies with the season of the year, much 
as it does with the egg of the cotton-moth. We have no data as to the 
actual length of time between the laying of the egg and the time of 
hatching, but it probably approximates to Aletia in this respect, although 
the time may be somewhat longer. 

THE LARVA. 

As just stated, we have disproved the old idea that by far the majority 
of the eggs are laid upon calyx and involucre, and it consequently fol- 
lows that the received opinions as to the newly-hatched worm boring 
immediately into the boll or flower bud must also be thrown aside. The 
worm after gnawing through its egg shell makes its first meal upon the 
part of the plant upon which the egg was laid, be it leaf, stem, or invo- 
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lucre. Should it be laid upon tlie leaf, as is usually the case, it may be 
three days before the worm reaches the boll. Should it be laid upon the 
involucre, the young worm bores into the boll at an earlier date. As a 
rule, we may safely say that where the egg is laid upon the involucre 
the worm pierces through within twenty -four hours after hatching. 

The newly-hatched boD-worm walks like a geometrid larva or looper, 
" a measuring worm,'' as it is often called. This is easily explained by 
the fact that, while in the full-grown worm the abdominal legs or pro- 
legs are all nearly equal in length, in the newly-hatched worm the second 
pair is slightly shorter than the third, and the first pair is shorter and 
slenderer than the second, a state of things approaching that in the full- 
grown cotton- worm, though the difference in size in the former case is 
not nearly so marked as in the latter. This method of walking is lost 
with the first or second molt. There is nothing remarkably character- 
istic about these young larvae. They seem to be somewhat thicker in 
proportion to their length than the young cotton-worms, and they have 
not so delicate and transparent an appearance. Their heads are black, 
and their bodies seem already to have begun to vary in color. The body 
above is furnished with sparse, stiff hairs, each arising from a tubercle. 
I have often watched the newly-hatched boll- worms while in the cotton 
fields. When hatched from an egg which had been deposited upon a 
leaf, they invariably made their first mea;l on the substance of the leaf, 
and then wandered about for a longer or shorter space of time, evidently 
seeking a boll or flower-bud. It was always interesting to watch this 
seemingly aimless search, the young worm crawling fij st down the leaf 
stem and then back, then droi)ping a few inches by a silken thread, and 
then painfully working its way back again, until at last it found the 
object of its search, or fell to the ground, where it was destroyed by 
ants. 

We may safely say, then, that the young larvae feed for a longer or 
shorter space of time upon the part of the plant on which they are born, 
but usually migrate sooner or later to tlower-bud or boll. That the worm 
may occasionally attain full growth, having fed upon the leaves alone, 
is suggested by the fact that Mr. Trelease, on May 30, found a partly 
grown boll- worm feeding upon the leaves of cotton. At this time the 
forms were very few and verj^ small. Comparativ^ely early in the sea- 
son, wher feeding upon buds or small bolls, a single worm often does a 
great amount of damage, proceeding from bud to bud or from boll to 
boll. 

The destruction of the essential parts of the flower before the boil 
proper is formed, is sometimes as great a source of loss as the destruc- 
tion of the maturing bolls. 

It is quite a common sight to see large worms in the flower, as also 
the younger individuals, the latter, however, usually having penetrated 
the bud and forced the premature blossom. 

As the boll- worms increase in size, a most wonderful diversity of color 
and marking becomes ai)parent. In color, different individuals will vary 
from a brilliant green to a deep pink or a dark brown, exhibiting almost 
every conceivable intermediate stage, and from an immaculate, unstriped 
specimen to one with regular spots and many stripes. The green worms 
are more common than those of any other color; but those of varying 
shades of pink or brown are so abundant as to make it impossible to fix 
upon a type. Early in the season (as will be hereafter shown) the x^ro- 
v^liling color is green. A common variety is light green in color. Run- 
ning from the first ring back of the head to "the posterior end of the 
body on each side is a broad whitish line; just above is a broad dusky 
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line; down the center of the back is another dusky line, or stripe, as it 
should preferably be called ; this dorsal stripe has a narrow white line 
down its center, and it is bordered on each side by a narrow white line. 
Between the dusky dorsal and lateral stripes run four or five very faint, 
wavy, longitudinal, white lines, so faint as not to interfere with the gen- 
eral color of the body. Each body-ring has eight black spots, which, 
upon being examined with a lens, are seen to be tubercles, each with a 
stiff hair upon its tip. These spots are arranged in two transverse rows of 
four, the spots in the front row being slightly closer together than those 
in the back row; the outer spot of the back row is small and placed 
nearer the front row. 

Of these features the most constant seems to be the whitish stripe on 
each side. When the boll- worm is brown these stripes assume a yellow- 
ish hue. They are shown in all illustrations of the boll-worm yet pub- 
lished, and are present in all specimens in the department collection. 
Anothei* pretty constant feature is the relative position of the tubercles 
just described. They are not always of a contrasting color to the rest 
of the back, and hence cannot always 'be spoken of as spots. When 
they are not discernible as spots, however, an examination with the lens 
shows them still present as tubercles, each surmounted by a hair. This 
point affords apparently a good and reliable means of distinguishing the 
young boll-worm from the young cotton- worm, which otherwise might 
prove a matter of difficulty during the earlier stages and in the early 
part of the year, before black cotton-worms are to be found. In the 
cotton-worm the two middle spots of each of the two rows of four are of 
the same distance apart, so as to form the four corners of a rectangle. 
In the boll worm, however, the two middle spots of the hind row are 
more widely separated than the corresponding spots of the front row. 
This distinction may be recognized at a glance when the eye has become 
accustomed to it. The dusky dorsal stripe is often wanting, as also are 
the dusky lateral stripes, and, as just stated, the spots are often indis- 
cernible. 

Mrs. Treat seemis to have noticed a uniformity of color as between 
individuals of the same brood, and a diversity as between those of dif- 
ferent broods. She says : 

I did not think that this green larva that eats into the pease and stalks of com, be- 
fore the latter are half grown, was, as you inform me, this same striped boll-worm 
that eats into the ears of corn. * * * 

Such uniformity depending upon brood, or diversity from diversity 
of brood or food-plant, can by no means be laid down as a rule. The 
early brood, however, seems to consist almost entirely of green individ- 
uals, and those feeding upon other plants than corn and cotton are more 
usually green also. The pink individuals are more common upon cotton 
and the roast in gears of corn. As Mrs. Treat has stated, a green worm 
may turn brownish after the later molts, but half -^Yown brown worms 
are very abundant in the bolls of cotton. In this connection, Mr. Glover 
states : 

Tliese variations of color are not easily accounted for, as several catcrpiUars changed 
color without any apparent cause, being fed upon the same food and in the same box 
with others. Several planters assert that in tlie earlier part of the season, the green 
worms are found in the greatest number, while the dark brown varieties are seen 
later in the autumn, a& we know is also the case with the caterpillars of the cotton- 
worm. , 

We hn ve shoNvii clsewlicro, that the larva o^Relioilm has one redeeming 
cliaraeter in its oecasioual cannibalistic and predaceous turn of inincC 
Boll worms, ^hen in confinement, have the halnt,in common with other 
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lepidopterous larvae, of devouring one another. All throu^jli the piist 
summer larvae were being sent to the department from tbe'"South, but 
wheneA-er several boll-worms were maiJed in the same box, one only 
would reach us alive, all the others having been destroyed. This was 
the case even when the box was filled with cotton leaves and bolls or 
corn leaves. It might, however, be said that the food dried up on the 
journey, and that hence they were driven to destroy one another; but 
the fact is that even when confined in breeding cages, where fresh food 
was always at hand and where the conditions were made as natural as 
possible, they seemed as hungry as ever for their companions, and it 
was impossible to rear more than one in the same box or cage. 

Still more conclusive, however, and of extreme interest, is the fact 
that Mr. Trelease actually saw, upon several occasions, on the plant 
and undisturbed, large boll-worms catch smaller ones, which tbey de- 
voured <'hoof and hide,'^ or simply pierced the skin with their mandi- 
bles so that the jaice could be sucked, the refuse being dropped. 

In addition to this we have the fact fully established during the past 
season that the boll- worm, in. a state qf nature, preys more or less fre- 
quently upon the chrysalis of the cotton-worm. 

In the specimens sent to the department, the full-grown boll-worm 
was found entirely within the folded leaf and the hind end of the body 
of the chrysalis wa« eaten into. 

Judging from the data at hand, the duration of the larva state of 
SelioihiSj or, in otlier words, the worm state, seems to vary from eighteen 
to twenty -fonr days in the cottoh-belt,dci>ending much upon the climate, 
the state of the weather, and the food ])lant. When fnll-grown it trans- 
forms to a chrysalis, with very difl'orent preliminaries from those which 
prepare the cotton-worm for pupation. 

THE CHRYSALIS. 

Almost all of the statements regarding the pupation of the boll-worm 
have been to the effect that the full-grown worm descends into the 
ground to th^ depth of several inches, and there forms itself an oval 
cocoon of gravel and earth, cemented together by its gummy silk. 

Prof. G. H. French, of Illinois, has studied the chrysalis of HeliotMs 
carefully of late, and sums up his observations as follows : * 

In digging for tlio chrysalis around the corn-hUls, I found that instead of their oc- 
cupying an oval earthen cocoon, as liaausuaUy been written of them, and as they 
apparently do in tlie breeding box, they were down in the ground from five to six 
mobes below the surface, in a hole about a third of an inch in diameter, reachin<^ from 
the chxysalis to the top of the ground, where it was covered with a thin film of dirt 
from an eighth to a, quarter of an inch thick. This hole was larger at the bottom than 
at the top, apparently so as to give full motion to the chrysalis, and usuaUy bent ia 
its course, so the lower part would have an inclination of perhaps forty-five degrees 
At the bottom would be found the chrysalis, the small end downward and the head 
upward. In one case I fouud the hole so bent that the chrysalis occupied a horizontal 
position. The hole was smooth inside, and was, perhaps, made so by cementing the 
earth together, but of that I could not tell, for the whole ground was moist, thouffh 
dry enough to be firm. . 

In reference to these observations of Prolcssor French, Mr. Trcleaso 
says, in a recent letter : 

In deep breeding-jars, with four or Jivi^ inchos of lonst* soil, 1 fotiiKi i h.it tlio larvae 
oi Uelioikis went several inches from iho nnrfnce )»efore forming their cocoon, but <Utl 
uot notice aijassage leading do\^Ti. An I did not notice very rlo.'^plv, such a tube ma? 
havo been there, but I think if so 1 sliould have deen Honm trjico of it. In all oascs 
there was a thin tllm of silk. In the lield I saw nnmhers plowed up, but did not dii^ 
for any with care. Of course the pk>wing wouWl have destroyed sucli a tnbe, but X 
HOfnetim^ f ound the silk about, the pupa, though always more or letna torn. 

*lgeventh Report of the State t;MtomologiBt of Illinois, p. lOo, ~" 
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The rearing of l)oll-wonnaat;|tt#||^|S^^^ to show that 

in loose, friable earth the passage inaHe by ttie worma in their descent 
becomes obliterated by the falling together of the earth behind them ; 
but it seems probable that, in compact soil, any larva entering the 
ground would leave a round passage behind it. A thin film of silk ha»S' 
always been noticed lining the cell in which the chrysalis is found. 

In addition to the prominent distinguishing point that the chrysalis 
of Aletia is invariably found only above ground, and is normally found 
in rolled leaf and slight cocoon, while the chrysalis of Heliothis is in- 
variably found only below the surface of the ground, normally in a 
Bmooth shell, lined with a thin film of silk, it may be well to mention 
the characteristic points which distinguish the chrysalides themselves* 

The pupa of Heliothis is reddish'or light brown, and polished, and the 
pupa of Aletia dark brown, sometimes almost i3lack, with the lower 
margin of the abdominal rings, 4 to 6, of a reddish-yellow or sa£&on 
color; it is not polished, but has a greasy appearance. The pupa of 
Heliothis is rather stout, and the last segment is rounded and furnished 
with two slender, straight spines (Plate XVI, fig 6). The pupa of AletiOj 
contrary to this, is quite slender, especially the abdomen ; the last seg- 
ment is not rounded, and its tip is prolonged into a tail-like appendage^ 
which bears at the tip 4 spines, the ends of which are curved so as to 
form a loop ; four similar spines are placed transversely in a row, a UtUe 
in front of the terminal 4 hooks ; this makes eight spines for Aletia mA 
only two for Heliothis; the stigmata or breathing-holes are rather con* 
spicuons on the x)upa of Heliothis^ and scarcely noticeable on the pupae 
of Aletia. 

We insert a detailed description of the chrysalis of the boll-worm for 
the benefit of those interested : 

Seliothis armig^ra, — Pupa: Length, f to fjof an inch; color, reddish brown, darker 
towards the head; polished. The following particulars will bo noticed when exam- 
ined nnder the microscope : the head, which narrows in the region of the maxillae to ft 
rounded, somewhat eleTated ridge, is covered with minute and rather indistinct 
granulations, and has near the front a few shallow, transyerse, impressed lines, w^oh| 
however; do not entirely cross from on«? side to the other j there are also a few irregii- 
lar impressions on the head behind the eye, and about nudway between the postenor 
an^le of the eye and the posterior margin of the head is an. impressed puncture from 
which a very short stiff hair arises, and another shallow impression somewhat in the 
0hape of a V may be found at the middle near the posterior margin ; the soulptiiTe of 
the thoracic segments is somewhat different from that of the head ; the whole surface 
is closely and very finely faceted, and quite a number of irregular, shallow, impressed 
transverse lines runr w the whole surface ; the 3d ring is very much wrinkled; tha 
surfaoe of tlio abdominal rings is similarly sculptured; the front margin of rings, 4-7, 
is coarsely punctured; tho 4th has only fow of these punctures, but on the other three 
rings they are quite numerous around the whole margin; the front portion of tliesB 
punctures is deep, and they run out posteriorly more or less into a shallow, channel- 
lite impression ; the posterior margin is covered quite regularly with slightly elevated, 
dark brown granules of different forms; some are square, others five, and others 
six-sided; the other rings, except the last, have nothing peculiar in their structure ; 
the last segment is bluntly rounded, and furnished at the ends with two quite long, 
black, slender spines, w hich at their apical th>rd are whitish, faintly bent upwarc5» 
with their tips sometimes slightly twisted and directed down ward ; ventrally, this 
ring and tho one before it have each a short, longitudinal impressed line ; the cir- 
cumference of the stigmata is elevated, dark brown, with the center of a candy color 
and spongy texture • the oases of the wings, legs, and antennt^ are covered with 
ghalloTf facets. 

THE MQTH. 

Alter the figure of the moth on Plate VIH, an a<J<Jitional §|.t^iid^<jl 
description will be unnecessary. It is a very variable species, im4 it 
i» owing to this fact that American siiecimcas were so loi^g .cousid- 
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ered to form a species distinct from the Euroi^ean. In size tlie varia- 
tion is not great, the smaller individuals having an expanse of wing^ 
an inch and three eighths, and the larger ones expanding an inch and 
three-quarters. The general color of the body and u))per wings varies 
•froto a light gray tinged with olive green to a rich yellow gray, almost 
tawny. In some specimens the markings of the fore wings are almost 
obliterated, and in others they appear with great distinctness. On tlie 
hind wings there is much variation in the size of the light spot within 
the dark band; in some spechnens it is not discernible, and in others its 
length equals half the breadth of the wing. The width of the black 
band of the posterior wings also varies greatly. The moth is so very 
different from Aletia that even a hasty glance at the plates will enable 
the planter to distinguish them. The most prominent distinguishing 
feature, and one that can be recognized at a glance, is the broad black 
band on the hind wings of the boll- worm moths. When at rest the lat- 
ter does not tightly close its wings roof shaped over its back, as does 
the cotton-worm moth, but holds them sliglitly open, so that the black 
band is plainly seen. 

The moths begin to fly shortly after sundown. During the day, when 
disturbed, they fly out with the quick darting motion peculiar to most 
noctuids under such circumstances — a flight almost precisely like that 
of the cotton-moth. At night, however, their flight is fieer and more 
sustained. As has been noted of the adult Aletia^ these moths feed at 
night upon the nectar secreted by the glands of the cotton-plant, the 
cow pea, the greater coffee-weed, and probably upon others. Their 
methods of feeding are almost precisely like those of the cotton-moth, 
the antennae being kept in constant vibration. Tliey also, upon occa- 
sion, hover before a gland, steadying themselves by their fore legs. 
When at rest and sucking nectar, they do not fold the wings like Aletia^ 
but keep them slightlf raised and ])artly open. We have not heard of 
this moth being found to feed upon fruit as Aletia does, though it is 
}>robable that this may occur, as the tip of the proboscis is spined in a 
somewhat similar manner. 

THE NUMBER OF BROODS. 

The chrysalis of the boll-worm usually gives forth the ]>erfect moth in 
early May in the more southern portions of the cotton-belt. The eggs 
of these first moths are for the most part laid oi> lie leaves of corn, 
though occasionally one is deposited upon the just-a])pearing cotton 
plant, and others are laid upon the other food-plants to be found. By 
far the majority are laid upon the corn leaves; and it is a rare occur- 
rence to find a boll-worm upon cotton in the months of May and June. 
The individuals of this first brood of Hdiotlm uj^on corn are called, in 
many parts of tlie South, "terminal bud ^Aor)ns," the reason for which 
will shortly be shown. 

The newly hatched larvae begin feeding at once wysm the corn leaves 
upon which they were bom, and gnaw many small iiTCgular holes 
through them, giving them the appearance of having been riddled by a 
charge of small shot. Upon these external Idavos of corn they may be 
found for some time, specimens upwards of lialf of an inch in length 
having been collected May 21. A.s 1]ioy iiicroasi^ in size they progress 
downward into the closely folded leaf, and sooner or later reach tlie 
tender term inal' leaves or bnd, whcMe ilir.v do a \cvy desf rnetive work* 

The plants thus infested may be readily iv< ni.'^rd 'oy I \w i idilled rq> 
pearanee of the la.r£;er leaves. Whcfi s»h h ;i st ■fill: j.^ fon rM'l, if 1 lif leaves, 
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l:H^giuuiug witli the outeruiost^ l^CvSt^^^l of tkeir 
8lieatli8, a quantity of broTvii, dry excj emeut avlLI be fotiud, increayiu^j? 
i a quantity a8 the center of t he plant 1^ appro aihed, imtil at labt the 
iij^ually pale ^^reen worm Ls reaeheilj either withiu the yheath of a leaf 
or in a cavity eaten iato the closely rollci I terminal leaves. Wh()n full 
grown, it giiaws a circular hole through the leaves directly outwards 
from the point where it has been feeding and falls to the ground, where 
it transforms to a chrysalis, as before described. 

It is difticult to estimate the usual amount of damage done by the 
first brood, as it differs so much in different localities. It seems, how- 
ever, never to be alarmingly great, on account of the comparatively 
Bmall numbers. Observations on a small scale in Alabama showed 
about one plant in forty to be infested by them. 

A second brood makes its apx)earance in Alabama from the first to 
the middle of June. The eggs are, as before, for the most part laid upon 
the corn leaves. Some few are laid upon cotton — more, usually, than is 
the case with the first brood. The young larvae feed upon the leaves as 
before and upon the tassels. As they approach fuU growth they are 
found within the young ears, feeding upon the silk, the milky kernels as 
fast as they appear, and upon the tender cob. Upon reaching full size 
they bore through the shuck and fall to the. ground. The moths of this 
second brood may be seen flying in considerable numbers in the early 
part of July. 

It is the next, the third brood proper, which does most damage to 
com. This is called the " com- worm," the "ear- worm," or the "tassel- 
worm." About the 1st of July the eggs are laid, probably near the end 
of the husk of com. Very few eggs are laid upon cotton growing in the 
same field. The larvae feed upon the silk and tender grains near the 
ends of the ears, destroying many ears and rendering many others 
unfit for use. It is a noticeable fact that, while the individuals of the 
two earlier broods have for the most part varied little in color, being 
chiefly of a pale green, this third brood consists of worms of the various 
shades of green, pink, and rose. These larvae attain full growth prob- 
ably in the shortest time of any of the broods, and boring through the 
husks fall to the ground to pupate as before. 

By the 1st of August or thereabouts, when the time for a fourth brood 
has arrived, the ears of corn have begun to harden, while cotton bolls 
and forms are very plentiful. Instinct teaches the moths of the third 
brood to lay thein^ggs upon cotton instead of upon corn, as their parents 
have done. We have mentioned the fact that a few worms are to be 
found upon cotton previous to this time. An occasional individual will 
be found to have attained his growth on cotton in May, before a flower- 
bud has appeared, and which has evidently fed entirely upon cotton 
leaves. 

Mr. Gr. W. Hazard, of Rutledge, Ala., makes the statement: "Bud- 
worms injure the cotton while very young, in cool wet springs, generally 
in the last of April and through May." 

Mr. Trelease found the first larvae eating the flower-buds or forms as 
early as June 11 ; but very few were found from this time on un.til the 
appearance of the fourth brood upon cotton, thus demonstrating plainly 
that a corn diet is much preferred so long as certain tender portions can 
beobtained. 

The habits of this fourth brood have already been given in tlie gene- 
ral remarks concerning the boll- worm upon cotton. It is by far the 
most destructive brood. About the 1st of September the moths of this 
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brood are to bo seen in great niiiubers at mght sneking tbe nectar of 
cotton, cassia, and cow-pea. 

The fifth brood begins early in September, and is also confiued to cotton, 
la all but the most southern portions of the cotton-belt this brood ap- 
pears normally to be the last, its chrysalides living through the winter 
in their underground cells. With an exceptionally line season it seems 
probable that there may be another brood, but upon this point we have, 
as yet, no evidence. 

These remarks upon the number of broods are based upon observa- 
tions made the present year in Central Alabama, and the followiug facts 
* must be taken into consideration : that the observations were limited 
geographically to a single point, central, it is true, but were uncoti firmed 
by observations from other points. Moreover, 1879 was by no means a 
bad worm year. From opposite extremes of the cotton belt we should 
expect to find variation in opposing directions from this as an average. 
In years when the worms were very numerous we should expect to find 
ttiem infesting cotton at a period earlier than that which we have 
designated, aud where corn is not grown in the vicinity, they probably 
feed upon cotton from the first appearance of the flower-buds. These 
points will acirount for the fact of the frequent early reports of the far* 
age of the boll -worm in cotton. 

The same difficulty also arises in ascertaining the precise ntimber Of 
broods of the boll- worm that was found with the cotton- worm. Some 
moths issuing from winter quarters later than others, or failing so soon 
to find a suitable place of deposit for their eggs, will lay their eggs later 
than others. Some larvae^ moreover, may, by surrounding circumstan- 
ces, fail to develop as fast as others. These and other points combined 
start an irregularity of the broods, the tendency of which is to contin- 
ually increase rather than to diminish, until in the later generations 
upon cotton we may find them in all stages at once — eggs, larvae of all 
sizes, chry salides, and moths. The number and relative appearances of 
the broods normally, however, we believe to be that which we have given. 

The boll-worm disapi^ears in the fall before the cotton-worm does. 
Mr. G. W, Smith- Vaniz, of Canton, Miss., gathered eggs from one of 
which a larva hatched August 30. It became a chrysalis September 22, 
and passed the winter in this state, issuing as a moth May 14. Another 
brood of the cotton caterpillars was reared after this boll-worm went 
into winter quarters. 

In his Third Missouri Entomolog* i Eeport, p. 107^ Professor Biley 
, makes the statement : 

Most of the moths issue iti the fnU and hibernate as such, but some of them pass the 
■winter in the chrysalis state and do not issue tiU the following spring. I haf& known 
them to issue, in this latitude (3tfi° N.), aft^r the Ist of November, when no flrost had 
previously occurred. 

It may be true that Heliothis occasionally hibernates as a moth. Ko 
instance of such hibernation has, however, come under our notice, nor 
do we find any other statement of this fact than this of Professor Riley's, 
just quoted. It is certain that the insect normally hibernates in the 
chrysalis state, and that if a hibernating moth is found it is an excep- 
tional occurrence. 

Many of the noctuidfB hibernate as moths, and some, as, for instance, 
the army-worm of the north (Helidphila unipuncta, Haworth), are sup- 
posed to winter either in the moth or clirysalis state. The latter point 
is not yet definitely settled, however, and even if it were it would sim- 
ply create a precedent not necessarily a probability, in favor of a dtial 
^libernation of Heliothis. 
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INFLUENCE r>K A\T^ATTTE1li 

Tt b^ceins tx) be a ])rett.v j^enoi nlly-settltMl point nmong ])laiilei^, so far 
M'e cau ascertaiii, that the boll -^v(>nn is iiillueDwd hy tho Aveather iu 
a 8imi>ar manner to Alciia; tbat is to say, that they tiomish best in wet 
seasons, and in dry, sunshiny Aveatljer do least daina.i;'e. The testimony 
on this point is hardly as njianimons as Avith the cotton-worm, but it is 
sufficiently so to enable us with Justice to make the general statimient. 
Mr. Trelease says in this cojinectioii: 

Like the cotton-catei'pillar, the boh-worni is more abii ndant in wet than in dry pi aces ; 
at least such was my experience, and it is also said to do better in wet than in dry 
eeasons. This is readily exidaiued by the hostility of ants, which are more abundant 
in dry than in wet places, and in fair than in rainy seasons. 

Early in June several half- grown "bud-worms" were coll6«ited on Indian com and 
transferred to cotton-plants with a view to watching their actions. Care was taken 
to place them upon plants upon which there were no ants. Seating myself beside 
them, I awaited developments. At first they evinced no desire to do more than con- 
ceal themselves beneath the leaves from the glare of the sun. But it was not long 
before a stray ant appeared on the plant, and, finding the larva, proceeded to mn 
round and round it, biting it whenever it conld. 

S6<>n, however, finding that Tinaided it conld do little, the ant left the plant, and, 
after watching it a short time, I lost sight of it ; but in a few minutes it returned 
accompanied by several others of the same species. In a little While the worm was 
fio worried that it fell from the plant, and was soon killed and carried off by its tor- ^ 
mentors, which followed it to the ground. 

Several times I saw this repeated, the boll- worm being killed in each case within 
an hour after the time when they were placed on the cotton. Ants were also seen to 
kill these larvae upon several occasions, and once or twice when the wonns had not 
been interfered with by me. 

Mr. Lyman, in Department of Agriculture report for 18C6, says that 
many eggs of the boll- worm moth ai-e destroyed by ants. 

The theory of the ants influencing the comparative abundance of 
worms in wet and dry weathet is, as we have said before, an extremely 
plausible one if its basis be correct. There cannot be the slightest doubt 
but that ants abound upon dry soil rather than upon that which is 
moist, and in dry, sunshiny weather rather than in rainy weather; nor 
can there be the slightest doubt but that many species destroy both 
cotton and boll worms. Then the theoiy will hold just so far as this 
destruction goes— just to the extent that the ants kill the worms. The 
fact that there is a slight difference of opinion as to the influence of the 
weather can then be easily explained by the comparative abundance of 
ants in different localities. T^H^^^rtieory does not, however, entirely 
account for fswits as observed, but will have to be taken in connection 
with the nectar-gland theory, and also with the facts of the sui>erior 
nourishing power of a tender and succulent plant, as compared with 
one dry and dwarfed from drought. 

EEMEDTES. 
Natural remedies. 

The remarks already made (see page 305), concerning the efficacy of 
insectivorous birds and of predaceous insects will apply equally weD 
here. Strange to say, but one parasite upon HeliotMs hits beeii found, 
this was bred from a chrysalis received September 15, 1879, and proved 
to he Tachina aktiue, (See page 302.) 

Pix)fessor liiley, in a foot-note in his fourth Missouri report, mentiotia 
Meliothis armigera as being among the species from which he had bred 
Tachitia anonyma. (For the habits of the Tachina flies see page 302.) a 
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As to actual observatioD 8 upon birds, Mr. Glovt^r says : 

Lueyciivoroufi birds ahio Kon» as Tery usrfiil a^outs in the diuuiiutiou of tlie boll- 
^vol■lIl. lu proof ol' tliis fact I AVill atiie tliat I iajvo ticeri Hj kiug-bird, or bee-mMiHii 
chiistj aud capture a boil-Avorm moth not inn paws from wlicjol .sluod. unxl which I 
was iu pm-suit of at the 8u>iue tiiiicj alao, thai tsonic young mocking birds, kept iu 
their nest near an opeu window, Avcre fed daily by their ]>aren( h Avilli iueocts, amoug 
which wore quantities of the boll-worm moth, as wna jiroved by tlio ground under- 
neath being strewn witli their dissovt-rod wijigs. 

As to predaceous insect euciuies, woliavc already referred (see page343) 
to the most effective — the aiits — aud further discussion will be unnec- 
essary. Of the others, those doing most good will ijrobably be the 
wasps, the asilus flies, the devil's coach-horses, the lady-bird larvae, and 
the golden -eyed lace- wing fly larvae. The grouiid -beetles will play a 
more important part, in all probability, in destroying the boll worms 
than they do in destroying the cotton-worms, on account of the former 
descending into the ground to pupate. 

Mr. Glover gives an account of a spider which is said to destroy the 
boll- worm, in the following words : 

Another description of a small spider, about the tenth of an inch in length, of a light 
drab color, with two or more dark spots on its back, was found very numerous inside 
of the involucre or ruffle of the cotton-bloom, where it is said to be usefal to the 
lanter in destroying very young boll -worms. In many cases, where the eggs of the 
oil- worm moth had been deposited and hatched out, and the young worms had eaten 
through the outer calyx and already pierced a hole in the young bud or boll, it was 
frequently obser^^ed that no worm could be discovered inside ; but, upon opening such a 
ruffle, this small spider was almost invariably found snugly enacouced in its web; hence 
it was surmised that the young worm had entered between the ruffle and the boll or 
bud, and had been destroyed by the spider, the nest of which was found in such situa- 
tions. 

ARTIFICIAL REMEDIES. 

TOPPES O. — Topping the cotton at a certain time of the year has been 
urged as a means of destroying the eggs both of the cotton- worm and 
boU-worm moths. It has already been shown that this would not prove 
efficacious as a remedy for the cotton- worm, and the result would be the 
same with the boll- worm. . It is true that some eggs would be destroyed 
in this way, but actual count has shown that the destruction of those 
eggs which are deposited upon tlie upper i)art of the plant would not 
pay for the labor of topping. 

PoisoNma. — It has always been said that the strong point of the boll- 
\^orm lay in the fact that it worked within the boll, where no poison 
could reach it, and th^t this method of destruction would prove of no 
avail. Our study of the habits of the insect has shown us, as before 
stated, that by far the greater number of the eggs are laid upon the 
leaves, and that the newly-hatched larvae, before migrating to flower- 
buds or bolls, almost invariably feed to a greater or less extent upon the 
leaf where they were born. This shows, then, that a well-distributed 
poisonous mixture would, in all probability, destroy great numbers of the 
young worms. Observation has also shown that well-grown boll-worms, 
migrating from boll to boll, are also frequently killed by eating poisoned 
leaves. There is, then, a double reason for poisoning worm infested cot- 
ton. The proper time for poisoning for the boll worm, in regions whate 
there is reason to suspect an extensive migration from corn to cotton, 
is a few days, say a week, after the frill-grown worms are found in the 
hardening ears of corn, or when the moths are observed to fly abun- 
dantly after the ear has begun to harden. The poisoning for the third 
brood proper of the cotton- worm and of the boll- worm can be done simul- 
. taneously. 
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luasiimcli asau exi ended diseus.siou of poisons a?ad metlioda.of apply- 
iug has been pvou in thai part of Urn leyjort r^Maiinu ' '> thc^ iM^tton-woi lu, 
any remarl:s oil this head will Iw. ni]iie( es.^aLy. 

llANP-riGKiisa.— T^'C hLioul<i \'M from advLsiojx miy planter to at- 
temi)t to rid himself of the t>()ll-\vorm by eolU'etinij: them from cotton by 
hand. The pbm Avliich do mean to {suggest under this heading is 
killing the earlier brood of tlie insect ui)on ec^rn as a preventive against 
future injuries in cotton. 

This idea was first suggested by Col. B. A. Sorsby, as stated fn the 
Department of Agriculture Eeport for 1855 : 

Col. B. A, Soraby, of Colnnibus, iu Georgia, lias bred both tbese insects (corn and 
boil worms) and declares them to be tbe same ; and, moreover, when, according to his 
advice, the corn was carefully wormed on two or three plantations, the boll-worms 
did not make their appearance that season on the cotton, notwithstanding that on 
neighboring plantations they committed great ravages. 

Mr. E. Sanderson, in 1858, having come to the conclusion that the 
• two insects were identical,* advised the early planting and forcing of 
cotton, and the late planting of alternate rows of corn, with the view of 
keeping the worms supplied with a stock of the food-plant which they 
evidently preferred. 

In 1859, Mr. Peyton King, of Enterprise, in (jommenting upon Mr. 
Sanderson's paper, said : 

If they are the same, their ravages may be to a great extent lessened by the plan 
snggested by Mr. Sanderson — that of planting the com crop later. And to his plan I 
"wonld suggest another — that of sending hands at the proper time through the com 
for the purpose of opening slightly every ear with a dead silk, to extract and destroy 
the worm, and thereby destroy the miller. This might pay in reference to the cotn 
alone, t 

Ko attention seems to have been paid to either of these suggestions, 
and the remedy has never come into use. 

The same idea suggested itself to me during my stay in the field in 
the summer of 1878, but, as I arrived in the latter part of July, I was 
only able to theorize. Mr. Trelease was instructed to pay attention to 
this point, and in his report we find the following: 

Since the .earliest broods of larvae are found on the maize, or Indian com, first in the 
stalk, later in the ears, and since the tendency of the species to multiply in geometrical 
progression makes it desirable to destroy the early broods if possible, I would suggest 
hand-picking of these earlier broods as the best way known to me of dealing with 
the pest. As was stated when speaking of the natural history of HeliothiSy if one of 
these larvae has taken up its abode in a stalk of corn, the fact can be detected by a 
very superficial examination, owing to the holes formed in the leaves. Let, then, 
each plow-hand be instructed, when cultivating the corn, to stop whenever he finds 
Buch a stalk, and catch and kiU the worm, even though it should occasionally be 
necessary to destroy the plant in doing this, for the hill may be replanted, and the 
larvae thus killed might, if suffere<i to live, become in a few generations the parent 
of hundreds of boll- worms. Later, after the com is laid by and has begun to fruit, 
boys may be sent through the fields to kill the ''tassel-worms," the presence of which 
may be detected by the excrement at the end of the ear or by the silk bein^ eaten 
away. To catch these it will be only necessary to open the husk for a short distance 
back from the end of the ear, and, from the ease of discovering affected ears, the ex- 
pense will not be great. It is objected to this that ears so opened are exposed to the 
weather and to the attacks of birds. Thougli it must be admitted that this is true 
to a certain point, the destruction of all ears so interfered with does not follow, and 
the great lessening of the next crop of boll-worms will, I am certain, more than pay 
for what corn is sacrificed. 

The boll- worm cannot be expected to be exterminated by this process, 
since it has so many other food-plants from which it could, at any time, 
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inig:rate to corn or cotton ; hut, i iKtsiniu^li iis corn appears (o be its favorite 
food, its nuinbers could be very .^rcatiy lessened, and its injuries to cotton 
could be abnost done away avIUi by tliis process. We advise ])lautei\s 
by all nieans to ivy it, and we assure tiiein that tlieir time Avill not be 
lost. Tn sections of tlie cotton belt wliicli are badly tronbledAvitli the 
bolbwornij and wlierc corn is not grow ji, it will be well to plant the latter 
cro]) and use it as a trap, as advised aboAT. 

KoTATiON OF CRors. — In the ligbt of the relation of the corn and boll 
worms, and of the numerous food-])lants of Heiiot7lis^^^ii may liere men- 
tion the fact that rotation of crops has been strongly urged as a pre- 
ventive against the ravages of the boll- worm. The knowledge which 
we have gained of the multivorous habits of the insect readily shows ns 
that such a course would be vain, as during the season when cotton was 
not grown some other food-plant would be available. As a curiosity, we 
may mention tlw. fact that some years ago a writer in the Southern Cul- 
tivator, after earnestly urging rotation of crops, advises corn as the best • 
crop to rotate with cotton ! 

Destruction of the chrysalides. — In the more southern portions 
of the cotton-belt, where the frosts are rarely severe, but little can be 
done toward the destruction of the chrysalides beyond instructing the 
plow-hands to crush them whenever they observe them in plowing, or 
causing a boy to follow the plow and collect them as they are brought 
to the surface. In the more northern portions, however, /a/Z^tem^r 
may accomplish much good. Experiments, having the testing of the 
efficacy of this remedy in view, have been made by Professor French. 
We can do no better than to give his o\m woitls: 

Fall ploiving. — To make it plain Iioav tliis is to reach them, I shall have to explahi 
some observations made on the fall brood of chrysalides that Tvere found during tho 
month of Novcmher in a field where the worms had been very abundant in the corn 
before it was harvested. In digging f<tf the chrysalides round the corn-hills, I found 
that instead of their occupying an oval earthorn cocoon, as lias usually been written 
of them, and as they apparently do in the breeding-box, they were down in the ground, 
from five to six inches below the surface, in a hole about a third of an inch in diameter, 
reaching from the chrysalis to tho top of the ground, where it was covered over with 
a thin film of dirt from an eighth to a quarter of an inch thick. This hole was larger 
at the bottom than at the top, apparently, so as to give free motion to the chrysalis, 
and usually bent in its course so that tlie lower ]^art would have an inclinatiou of 
perhaps forty-five dec^rees. At the bottom would be found the chrysalis, the small 
end downward and the head upward. 

In one case I found the hole so bent that the chrysalis occupied a horizontal position. 
The hole was smooth inside, and was perhaps made so by cementing the dirt together; 
but of tliat I could not tell, for the whole ground was moist, though dry enough to be 
firm. I took several of the chrysalides and i>ut them in a box with some loose dirt, 
and then moistened it, after whicfi I allowed them to freeze. The dirt, when they 
were allowed to freeze, was dry enough, s<i that if it had been in the garden and turned 
over with a sjiade it would crumble. AVlson examined, after the freezing, all Were 
dead. Some othera, taken uji in the bottom of their subterranean habitations, with- 
out sifting the loose earth round them in their holes, and allowed to freeze, were not 
killed by freezing. 

My couclu.sions wore, that so long as they were in the smooth compartments they 
had made for thoniselves, free from any loose dii't that Avould become vret and stick to 
them, they could pass the winter in s;i fety, even though they might be frozen ; but, 
w-heu the dirt was ])aeked loosely round (liem and became wet and stuck to them, 
then freezing killed tlieju. 'i lieir holeH, running cell-like as they tlo from the surface 
down Into the ground five or six inches, must be broken up by plowing, and when 
once broken up with the loo.se dirt round them the rains and the freezing winter 
wreath or would iiave the same efi'ect on the chrysalides that moisture and freezing had 
on those in the l)Ox of loose dirt. Fall plowing, then, for these reasons, will probably 
bo the most efficiept means of destroying these insects ; besides, if done late enough, 
it will rid the ground of ent-v>"ornis, 

Destrijction of TiiFi MOTHS. — It IS tlie g-eneral opinion throughout 
the South that the best if not the only way of getting rid of tlie boll- 
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worm is by the use of li^^lits iind jKvisonod sweets for attracting tlio 
moths. Several conespoiulents even .g:o m far as to say that the rav- 
ages of the worms can al w ays be eiK^fkeii l»y dttia('tiLi.i;' the moths with 
lights. Colouel Sorsby alwavs had greai- success iu Idlling these meths 
with molasses and vinegar. He says:* 

We procured oigliteeu commoii-Kizod dimior-pliiteg, iulo each of -which wo put ha-lf 
a gill of vinegar aud molasses, previously prepared in the proportion of four parts of 
the former to one of the latter. These plates were set on small stakes or poles driven 
into the ground in the cottou-field, oue to about each three acres, and reaching a little 
above the cotton-plant, with a six-inch sqiuire board tacked on top to receive the 
plate. These arrangements were made iu the evening, soon after the flies had made 
their appearance; the next morning we found eighteen to thirty-five moths to each 
plate. The experiment was continued for live or six days, distributing the plates over 
the entire field, each days' success increasing, until the numbers were reduced to two 
or three mdthsto each plate, when it was abapdoned as being no longer worthy of the 
trouble. The crop that year was but very little injured by the boll-worm. The flies 
'^ereraught in their eagerness to feed upon the mixture by alighting into itand being 
unable to escape. They were probably attracted by the odor of the preparation, the 
vinegar probably being an important agent iu the matter. As the flies feed only at 
night, the plates should be visited late every evening, the insects taken out, and the 
vessels replenished as circumstances may require. I have tried the experiment with 
results ecjually satisfactory, and shall continue it until a better on© is adopted. 

The boll- worm moths appear to be attracted to the same sweets as the 
cottoD-moths, and are equally attracted to light. It follows, theu, that 
the remarks made in the earlier part of this report will apply equally 
Well here, and that the devices there recommended for the destructioa 
of the cotton-moth may be here recommended for the destruction Of the 
boU-wrorm moth. ^ • 

* Department of Agricttltuie Keport, 1855, p. 233. 



EXPLANATION TO PLATES TO REPORT ON COTTON INSECTS. 



[When figares are enlarged, the natural sizes are indicated in hair line at side, unless the enlarge 
ment is indicated in some other way.] 



Explanation to Plate VII. 
Aletia argillacea. (Original.) 

Fig. 1.— Egg8 on the lower surface of the leaf. 

Fia 2.— Very young larvae feeding. 

Pig. 3,— Older larvae that have moved to the tender 
foliage at end ot br^inch. 

Figs. 4, 5, and 6.— Nearly full-^irown larvae showing 
some of the color variations. 

Fig. 7.— Margin of leaf as webbed about a pupa. 

Fig. 8. — Pupa inclosed in fragment of leaf. 

Fig. 9.— Pupa from which the leafy covering has 
been partly eaten by caterpillara. 

Fio. 10.— Pupa entirely deprived of its case by 
larvae, but prevented from falling by the catch- 
ing of its anal hooks in remnants of the cocoon. 

Fig. 11. — Moth at rest, seen obliquely from above. 

Fig. 12.— Moth seen from below, with wings ex- 
panded. 

Fi(i. 13. — The same from abore. 

Fig. 14.— Nectar gland on midrib of cotton leaf. 

Fig. 15. — Nectar gland at base of involucre. 

ExPiJiNATion TO Plate VIII. 
Heliothis armigera. (Original.) 

Fig. 1. — Vertical section of a fully-expanded cotton 
flower, at end of the first day of blooming, show- 
ing a young boll- worm at work. 

Fig. 2.— Boll-woiTo motb seen from below. 

Fig. 3. — The same seen from above. 

Fig. 4. — Dorsal view of a partly grown larva. 

Fig. 5.— -Side view of a nearly full grown lai va. 

Fig. 6.— Vertical section of. a largo green boll, one 
compartment of which contains a boll- worm that 
has eaten the contents of the cell, the bottom of 
which is occupied by its frass. 

Fig. 7.— Full-giown green boll-worm. 

Fig. 8. — Young rose-colored boll- worm, often seen 
in cotton flowers am^ on corn silk. 

Fig. 9. — Pupa seen from below. 

Fig. 10. — Young boll pierced by a small boll- worm. 
The injury has caused the involucre or "ruffle" 
to flare open. 

Explanation to Plate IX. 

Fig. 1. — Egg of Aletia, men from above and from 
the side, enlarged. (Original.) 

Fig. 2.— Anal armature of Aletia chrysalis, en- 
larged. (Original.) 

Fjg. 3. — ^ilaxillae of ^hy\% Aletia^ seen from the 
side, enlarged. (Original.) 

Fig. 4. — Cross-section of maxill?? of Aletia, en- 
larged. (Original.) 

Fig. 5. — Atlns mibilus, dorsal view, enlarged. (Orig- 
inal.) 

Fig. 6. — (key opes virid ana, iv atural siz e. (Original . ) 
Fig. 7. Chrysopa perla, eggs, larva, and adult. 

(After Packard.) 
Fig. 8. — Chiyscpa ociilat^t, eggs and adult. {Altar 

Packard.) 

ExriiAXATiON to Plate X. 
Fig. 1 . — I/lbellula trimaeulata. (After Paokord.) 
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Fig. 2.— Eggs of Mantis Carolina. {A fter Kiley. ) 
Fig. 3. — Arma spiriosa. (After Glover.) 
Fig. A.—Kaphigoister hilaris. (After Glover.) 
Fig. ^.—Prionotus cri8tatus,eggs, larvae, and adults. 
(After Glover.) 

Explanation to Plate XI. 

Fig. l.—A canthocephala femorata, (After Glover. ) 
Fig. 2.—Sinea mnltispinosa. (After Glover.) 
Fig. S.—Erax apicalis. (Original). 
Fig. 4. — Tetracha Carolina. (Original.) 
Fig. 5. — Tetracha Virginica. (After Riley.) 
Fig. G.— Several forms of tiger beetles. (After 
Riley.) 

Fig. l.—Calo8oma callidum. (After Riley.) 
Fig. 8. — Calosoma scrutator. (After Riley.) 

EXPLANATJ05i TO PLATE XII. 

Fig. l.-^IIarpalua caliginosits. (After Riley.) 
Fig. 2.— Larva of Harpalus. (After Emerton.) 
Fig. 3.-—Chauliognathu8 marginatus, adult (Orig- 
inal.) 

Fig. i.—Chauliognathu8 Pennsylvanicus, larva and 

adult. (After Riley.) 
Fig. ^.—liippodamia'maculata. (After Packard.) 
Fig. G. — JJippodamia convergens, lai-va, pupa, and 

adril t. ( A f ter Packard. ) 
Fig. 7. — Cocdnella munda. (After Packard.) 
Fig. 8. — Coccinella 9-notata. (After Packard.) 
Fig. d.—Cooeinella veniisla. (Ori«:inal.) 
Fig. \id.—JEj)ilachna borealis. (After Packard.) 
Fig. 11.— Diabi'otica 12-punctata. (A fter Packard. ) 
Fig. 12.— Polistes beHicoaa. (Original.) 
¥i(i.l3.—Chalci8 ovata. (Original.) 
Fk;. 14. — Trichograimna minuta. (After Riley.) 

Explanation to Plate XIIL 

Fig. l.—Cirrospilus esurus. (Orio^inal.) 

Fig. 2.—EupUctrv.s, sp. (Original.) 

Fig. Z.—Didyctium zigzag. (Original.) 

Fig. 4. — Piinpla annuHpes. (After Riley.) 

Fig. 5. — Pimpla conquisitor. (Original.) 

Fig. Q.—Sarcophaga carnaria. (After Emerton.) 

ExPANATiON to Plate XIV. 

Fig. l.—Sarcopkaga carnaria, var. sarraccniae 

(Affer Eiley.) 
FiG.i.—Anth'omyia? sp. (Original.) 
Fig. 3. — Phora aletiae. (Original.) 
Fig. 4. — Whitman's Ibuntfiin pump. 

Explanation to Plate XV. 
Method of poisoning with the fountain pump. 

Explanation to Plate XVL 
Fig. I. — Young's aifter. 

Fig. 2.— J. W. Johnson's machine, side elevation. 
Fig, 3. — The same, plan. 

Fig. 4. — X. A. Davis's sifter, rear elevation; 2, sec- 
tion of sifting attachment. 

Fin. 5. — Egg of boll-worm, seen from above and 
from tho side. (Original.) 

Fig, 6.— Posterior end of boll-w(wm pupa, Btem. 
from below. (Original.) 



Report Commissioner of Agriculture for 1879 



Plate VII 




Pnittttnl b\tm SAtwrr hyVnnt Mnix 



THE COTTON WOUU 

Alelia ardillacea fUui-wr) 



leporl Commissioner of Agriculture for 1879 



Plate vm. 




TllK nOLF, ^V()HM. 



AII<irtiAr<> LtOwMMmtu'.IWliuwtrr 



K«port of Entomolo|d«t of I>«fMHment of Agrlciiltor«« 1879. PLATE IX . 




ileport of Entomologist of l>cpArbncnt of Agricultnre, I8?0. 



tLATE X. 




Fig. 5, 



Report of Entomologist of Department of Agricultuio, 1879. PLATE XII. 




\ 



Report of Entomologist of DeparUuent of Agriculture, 1870. PLATE XIII 




•Heport of Entomologist of Bcparkncnt of Agriculture, 1879. 



PLATE XIV. 




Fig. % 




Fig. 4. 



REPORT OF THE BOTANIST. 



349 



REPORT OF THE BOTANIST ON GIUSSES. 

Sm: We present herewith, in continuation of the work commenced 
last year, descriptions and tlgures of some t\v enty-tive additional species 
of native or naturalized grasses, most of which are known to be more or 
less valuable for forage or hay. A few that are known to be of little 
or no agricultural value are introduced in order that they may be recog- 
nized, as it is sometimes important to know the appearance of weeds 
and pests, in order that they may be treated pccordingly. 

It is not to be supi)osed that all the grasses here described will be 
generally adapted to cultivation. Our country presents such a diversity 
of climate and soil that certain grasses, which have an established repu- 
tation and are of primary value in one section of the country, will not meet 
with the conditions favorable to their growth in another section ; and 
there are some species which would be considered very inferior or worth- 
less in one section, which are known to be of great value in others. 

The descriptions and tigures will enable persons interested to recog- 
nize our native grasses, and the chemical analysis will determine their 
composition and relative nutritive value. 

The chemical analysis of the grasses described below will be found at 
page 105 of this report. 

Panicum anckps— Flat-stemmed Panic-grass. 

This is a x^erennial grass, growing rather sparsely in moist sandy or 
clay soil. It has a flattish, erect stem, growing 2 to 3 feet high, with 
smooth leaves, one foot or more long, of a bluish-green color, and mostly 
near the base of the stem. The panicle is usually a foot long, with short 
branches near the top, the lower ones 3 to 6 inches long, more distant, 
and nearly erect, or somewhat spreading. Sometimes there are several 
lateral panicles from the upper joints of the culm. The rhizoma is thick, 
scaly, and creeping near the surface of the ground. 

The spikelets are lanceolate, a little curved and sessile, or with short 
pedicels. Each spikelet consists of one perfect and one neutral flower, 
and two glumes, the lower of whicli is only half as long as the strongly 
5 to 7 nerved upper ^one. The lower palet of the sterile flower is as long 
as the upper glume and much like it in texture, while its inner palet is 
thin, obtuse, and nearly half shorter. The perfect flower, as in most 
species of Panictm^ is thick and hard in texture, one-third shorter than 
the upper glume, oblong, and consisting of two smooth palets, the outer 
one inclosing the inner, which again incloses the flowering organs. 

This cannot be considered a valuable grass, l)ut it frequently occurs 
in neglected and poor land in suflicient quantity to afford considerable 
grazing for stock. It makes its growtli late in the season, usually reach- 
ing the flowering stage in August. 

Mr. Mohr, of Mobile, remarks that it is not much relished by stock, 
being rather harsh and dry. (See Plate I.) 

PANICUM AaEOS'J'OIDES. 

Tlii.s is very nnich like the ])ve(?oding' species, but of a miK^h largor 
and more vigoroil.s growth, deTeloping flower x>anicle.^ from several ot* 
the joints ns well as at the apex. These panicles are more densely 
flowered than those of P. anceps. The spikelets are somewhat spissjMer 
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and narrower, aud the lower glume is longer and more pointed. The 
j)erf'ect flower is said to be bearded a t the apex, but (his will be ob- 
served only with the aid of a good inagniher, and I hnd P. Anceps not 
to differ in this respect. The panicle usually has a reddish color, and 
somewhat resembles that of lled-top {AAjrostis vulgaris)^ hence the spe- 
cific name. 

This grass grows commonly in large clumps in wet meadows, or on 
the muddy margins of rivers and hikes. It grows from four to six feet 
high, and produces a large amount of foliage which makes fair hay if 
cut before flowering time 5 if left later it contains too many^ wiiy stalks. 
(See Plate II.) 

Panicum PROLtFERUM--Crab grass, Sprouting Crab-grass. 

This is an annual species growing usually in low, moist ground, and 
also in cultivated fields, especially in corn-fields, appearing and accom- 
plishing most of its growth late in the season. Tlie stems are seldom 
erect except in small or young specimens; in thrifty plants the stems 
become decumbent, spreading widely and rooting at many of the lower 
joints. The stems are usually only two or three feet long, but wo have 
specimens from Mr. S. Corley, of Lexington, S. C, that are seven feet 
long. The culms are thick and juicy, and generally flattened and bent 
at the joints, especially below. Tlic leaves are 8 inches to 2 feet long, 
and half an inch or more wide. 

The whole plant is smooth, except some roughness about the branches 
of the panicle. The lower joints give out numerous branches which 
develop flowering panicles that are partly inclosed in the large leaf 
sheaths. These i)anicles vary in size from a few ijiches to 2 feet in 
length. Large specimens have a very diffuse and handsome ai)pear- 
ance. The spikelets are pale green, rarely purplish, about 1 line long, 
and formed of the perfect flower, a neutral flower, which sometimes has 
one and sometimes two palets, and the two glumes. The neutral flower 
is a little longer than the perfect one ; the lower glume broad and short, 
the upper acute and strongly 7 -nerved. 

This grass has a very wide range, being found in the Northern and 
Western as well as in the Southern States, growing abundantly in low 
waste grounds, as also, late in the season, in cultivated gTOunds. 

Mr. Charles JMohr, of Mobile, says of it : 

In damp, j^T^i^^^y polices it prefers rich ^jronnd; tlirungbonfe tlio coast region. It 
commences to veget ato vigorously in tJjo liottest part of the summer moiith^, throw- 
ing out numerous shoots from the joints, forming Ijirge hrauelied bushes. The foliage 
ia rich and tender, aud tlie succulent, rather tliick, stems are sweet and juicy. After 
cutting, it throws out numerous sprouts fipm the lower Joints, wliich grow rapidly so 
as to allow repeated cuttings until frost. It is, through all stages of ita growth, much 
relished by horses and cattle. (See Piatc III.) 

Panxoum ca pill ake— Witch £4rciss. 

This is an annual j^rass, varying:* hx height from 0 iiiehes to 2 fe<^t. It 
has 1 lar^e terminal panicle which, when mature, is very diffuse, v^ 'iWi 
long capillary branches. The leaves and sheaths are usuall}^ covered 
with long* spteadin^ hairs. It ia very common in cultivated grounds, 
making it^ growth late in the .■summer, and after maturitv the tops fre- 
quetitly breali; oft and are blown aboat, and often accumulate in quanti- 
ties In fetic!' c«>rn»TS. It i;^ moi^iMy yvjcet^Nl by cRtilr, especially the vciy 
liuirs' forms. There is a smoothi^sh form growing in Texas and the 
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Westeni Territories, whicli will ,{M?^]^^JjV^l|M^:im We^ve a 

fi^re pf it ciiietiy for comparisoi), so that it may not be mistaken for a 
more valuable sspecies. (See Plate XV.) 

PANICUM GiBr*mi. 

Tliis is a ixerennial species, growing in swamps and Ioav wet ground in 
tl^^ Southern States from North Carolina to Florida. The stem is de- 
cumbeut, branching and rooting at the lower joints. The jjanicle is 3 
to 5 inches long, and narrow^ from the erect, appressed branches. The 
epikeJets are oblong or lance-oblong, rather obtuse, although narrowed 
above. The upper glume is strongly 11-nerved, swollen at the base, 
and twice as long as the smooth fertile flower. The lower glume is small, 
about one-fourth the length of the upper one. The leaves are smooth, 
or rarely somewhat hairy, one-half inch broad and C to S inches long. 
The whole plant is of a deep green color. Tlie flowers drop off soon 
^rfter flowering. 

This grass, if occurring in abundance, would be of considerable value, 
as it furnishes a good deal of nutritious matter, (See Plate V.) 

Pai^icum DivAniGATUM—Cane-like Panic grass. 

This ia a tropical and subtropical species, found, in our country only 
IPtorida and the Gulf States, near the coast. It is a shrubby plant, 
Qia culms being woody and persistent, like a small kind of oane. Of 
coliDBe oiily the young shoots and leaves can be eaten by cattle. In the 
districts where it grows it may be utilized, as an analysis of its compo- 
sition gives a. very good result. The larger stems are of the size of 
a goose-quill. It is smooth and decumbent, with short spreading 
branches. 

The leaves are lanceolate, 2 to 3 inches long by 4 to 5 lines wide, grad* 
ually pointed. The panicles terminate the branches, are 2 to 4 inches 
long, with comparatively short divergent branches and few flowers. The 
(pikelets dre obovate and swollen, about 2 lines long and smooth, except 
a very minute cottony tuft at the apex. (See Plate VI.) 

Andeopogon MACEOUEUS-^IIcavy-topped Broom grass. 

We j»reseiit a figUFC of another of the species of Andropogon. Broom 
grass or Broom sedge, ilie Andropogon macrourus. It is very n-equent 
on low sandy ground, near the coast, from !New Jersey to Florida, and 
tkence westward to Texas. It has a stont culm 2 to 3 or even 4 and 5 
feet high, " bushy bratiched at the summit, loaded with very numerous 
S^i$^ forming thick leafy clusters." The fertile flower has a capillary 
;iwn or 4 times the length of the glume, and thi9 jsterile flower, which 
IS us^ly present in the genus, is in this species reduced to a slender 
jluiqiaKSe pedicel. 

KoibS of the species of Broom grass are to be recou)mend(3d for cul- 
ivatipn. TJie airalyses show their relative value, and how much may 
H\ expecfad from their utilization on lands where they occur. (See 
*Jate YIL). 

- TPwiTicinx R5:rENS7-Conc^ 

There has been a good deal of discussion relj^tive to this grass^some 
uoupHu^iA^y vilest of weeds, au4 otiiera claimiug ibr it hi|h 
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nutritive qualities overweigliiug all the disadvantages of its growth. 
Wliichever party may be right, it is proper that farmers should be ac- 
quainted with it in order to know how to treat it, and heuce our figure 
and description. It forms a dense sod by meaos of its far-reaching 
creeping rhizomas or rootstalks, which have short joints, and root tena- 
ciously at every joint. 

It has an abundance of foliage, and sends up a flowering culm, 2 to 3 
feet high, which is terminated by a close, narrow spike of flowers from 

3 to 6 inches long. This spike consists of a succession of closely set 
spikelets, one at each joint of the rachis, and placed flat\^ise with the 
side against the stalk. Each spikelet contains several (3 to 8) flowers, 
with a pair of nearly equal and opposite, 5 to 7 nerved glumes at the 
base. These glumes are usually acutely pointed and sometimes short 
awned. The lower palet of each flower is convex on the back and 
pointed or awned at the tip; the upper palet flattened and bristly 
fringed on the margins. There are naauy forms or varieties of this grass. 
In the Eastern States it is supposed to be introduced, but on the arid 
plains of the West it is undoubtedly indigenous, and in many places 
there it is the most common grass. In the typical form the leaves are 
flat, but in the Western varieties the leaves are frequently involute or 
roUed together in a cylindrical form. 

Hon. J. S. Gould, in writing of this grass, says : 

The farmers of the United States unite in one continuous howl of execration against 
this grass, and it seems sbrange, when every man's hand is against it, that it is not 
exterminated. Yet we could never really satisfy ourselves that its presence in mead- 
ows and pastures was such an unmitigated curse. In lands where alternate husbandry 
is practiced, it must be admitted to be an evil of great magnitude. Its hardiness is 
such, and its rapidity of growth is so great, that it springs up much more rapidly than 
any other crop that can be planted and chokes it. Still it has many virtues. It is per- 
fectly cosmopolitan in its habits. It is found in aU sorts of soils and climates. Its 
creeping roots are succulent, sweet, and very nutritive, and are greedily devoured by 
horses and cows. 

Having the testimony, j?ra and cow., every farmer must decide for him- 
self as to the cultivation of this grass. Its very persistence and hardi- 
ness is greatly in its favor in cases where land is wanted for a permanent 
pasture. 

Mr. Richard Gaines, of Colorado Springs, Colo., sent specimens of the 
Western form of the species, and says : 

We think this is the best grass grown, sujierior to timothy or clover. We call it 
blue stem or blue joint ; no richer hay can bo made from anything known. 

(See plate YIII.) 

BiioiMus sEOALiTSfUS— Chess or Cheat. 

We introduce this grass, not to recominend its criltivation, but to 
familiarize those interested with its appearance and characters. Many 
farmers know it well, as it occurs in their wheat fields. It is an old tra- 
dition, which some farir ers still cling to, that chess is a degenerated 
wheat; that the action of frost and other causes occasion the deteriora 
tion, whereas the truth undoubtedly is that chess-seed was either in th( 
land or in the seed sown, and being more hardy than wheat it survivec 
the frost and took possession of the ground. Some years ago this gi'asJ 
had a temporary popularity under the name of Willard'.s Brome grass 
Imt it wfts soon Jibandoued Mhon brought into competition with l)ctte 
grasses. 

U has a ^ixtut upright c-Jiho, 2 to :> leet high, th(^ [jaidch^ being jliron 

4 io luehes long^ rather spreading, md the large sipikelet^ Bome#ha 
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drooping when ripe. Usually there are 3 to 5 branches at each joint of 
the panicle ; these branches are of different lengths, from J inch to 2 
inches, and each with 1 to 3 large spikelets. The spikelets are usually 
from 5 to 10 flowered ; the glumes unequal, nerved, shorter than the 
flowers ; the lower palet is convex or comi)ressed, keeled on the back^ 
with an awn variable in length from below the point. In the South it 
would perhaps be a good winter grass, like its relative Bromus unioloides^ 
but it is not as vigorous a grass as that species and does not produce 
such aD. abundance of foliage. (See Plate IX.) 

Elymus Canadensis — Large Wild rye, Lyme grass. 

A perennial coarse grass, growing on river banks and in rich shaded 
woods. Culms 2 to 4 feet high, leafy, terminated by a cylindrical loose 
spike 4 to 8 inches long, with the spikelets placed at intervals of about 
half an inch on the rachis. The spikelets are mostly in pairs at each 
joint, each composed of from 3 to 5 flowers. The glumes are narrow, 
strongly nerved, and tapering to an awn which is rather shorter than 
the awn of the flowers proper. The lower palet of each flower is thick 
in texture, narrow, and extending into a long, somewhat curved awn or 
beard, the palet with the awn being an inch or more in length. The 
upper palet is thinner in texture, obtuse, and not awned, fringed with 
short hairs on the margin. The sijike is usually drooping at the top, 
and rather graceful in appearance. The leaves are broad and rough, 
the lower ones 9 to 12 inches loDg. 

In some localities this is common in low meadows, and is cut with 
other native grasses for hay. If left until maturity it becomes too coarse 
to be of much value. In some portions of the Southern States this grass 
is known as Terrell grass, from having been prominently brought to 
notice by Dr. Terrell, of Sparta, Ga. Mr. C. W. Howard writes concern- 
ing it as follows : 

TMs grass wiU live on thin land, but tho soil, to make it valuable, must be rich — 
the richer the better. It lasts for years. I have known it to occupy and flourish on 
the same spot for twenty years. Horses, sheep, and cattle are very fond of it during 
the winter and spring ; hoga reject it. Orchard, blue, or meadow-oat grass are either 
of them preferable to it where they thrive. Whatever doubt there may be of their 
thriving m a given looality, there can be no doubt of the thrift of the TerreU grasa 
in any part of the South, however hot it may be, if the soil bo made rich. The 
planter Uving in the flat and somewhat sandy portions of the South who says he can- 
not get a good winter pasture has certainly never tried the TerreU grass on rich land. 

(See Plate X.) 

Festuca pratensis— Meadow Fescue grass. 

GPhis, although not a native species, has been introduced with foreign 
seeds, and is now frequently met with in good meadows, particularly in 
the Eastern States. It is a perennial grass, varying from 2 to 4 feet iu 
height. The leaves are flat and rather broad, and about 1 foot long. The 
panicle is generally branched, erect and narrow, from 6 inches to nearly 
1 foot long. The spikelets are lanceolate, about half an inch long, and 
consisting of fi^om 5 to 10 flowers. The glumes are unequal, the inner 
one largest, and somewhat 3 nerved 5 the outer one shorter, and nerveless. 
The outer palets are firm in texture, scarious at the edge, 5 nerved, 
acute, and sometimes with a short, but distinct, awn at the apex. 

This is one of the standard meadow grasses in Europe. Cattle are 
said to be very fond of it, both green and as hay. It is deserving of 
more extensive cultivation in moist meadows. By some botanists this 
23 AO 
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is omsid^^ a vadety of ihe tall Feseae grass {Festuea elatier)^ which 
is t»lter, stouter, and more reed-like. (See Plate XI.) 

Glyceria aquatioa — Beed Meadow grass. 

This grass has a stout, erect, leafy ciilm, 3 to 4 feet high. The leaves 
are a foot or two long, one-quarter to half an inch wide, flat, and usually 
somewhat rough, especially on the edges. 

The panicle is much branchedj large, 9 to 15 inches long, the branches 
arranged in half whorls alternately on the rachis, at first erect, but 
spreading with age. The spikelets are oblong, about a quarter of an 
inch long, 5 to 9 flowered, with capOlary pedicels. The lower third of 
the branches is naked. The glumes are unequal, 1 nerved, and some- 
what obtuse. The lower palet is obtuse, strongly 7 nerved, and entire 
dft the apex. The upper palet is somewhat 2 toothed, and about as long 
as thd lower. 

Hon. J. S. Gould says : 

Thia grass is made into hay, whicli is liked by cattle. It flowers in July ; it is fonnd 
in most parts of Europe, and is widely diffused in this country in wettish meadows. 

It may be doubted whether the European grass of this name is iden- 
tical with the American one, although certainly very similar. (See 
Plate XIL) 

Glycekia nervata — Nerved Meadow grass. 

This is similar in appearance and habit to the preceding, but smaller. 
The culms are 2 to 3 feet high, usually somewhat decumbent below, 
often branching and rooting at the lower joints. It varies greatly in 
size and in the magnitude of the panicle. It usually grows along the 
wet margins of streams in close patches. The panicle is jfrom 4 to 8 
inches long, nodding when young, loose and spreading with capillary 
branches. The leaves are 8 to 12 inches long, and 2 to 3 lines wide. 
The spikelets are small, about 5 flowered, oblong, becoming purplish 
with age. The upper glume is 3 nerved and obtuse, the lower rather 
acute and scarious on the margin. The lower palets are truncate-obtuse, 
and prominently 7 nerved ; the upper one 2 toothed at the apex. It is 
a very common grass in moist grounds and swamps, extending to the 
Eocky Mountains and northward to Alaska. (See Plate XIII.) 

PoA COMPBESSA— Wire grass, Blue grass. 

This species has sometimes been confounded with the Kentucky Blue 
grass {Poa pratensis), from which it differs in many particulars. It is 
found in many old pastures, on dry banks, and in open woods. 

The culms are hard and much flattened, 1 foot to 18 inches long, more 
or less decumbent and bent at several of the lower joints. The leaves 
are scanty, smooth, short, and of a dark, bluish green color. The pan- 
icl(B is short and contracted, 1 to 3 inches long. The branches are in 
- pairs or threes, ^^hort and rough, and frequently one-sided. The spike- 
lets are ovate-oblong, flat, short-pediceled, and generally 5 to 6 flowered. 
The glumes are acute, 3 nerved, often tinged with purple. 

The lower palets are 3 to 5 nerved, the lower part of the nerves finely 
hairy. At the base of the florets a delicate web of hairs is usually pres- 
sent. 

This species may \>f distinguished from Poa jpratensis by its flattened 
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decambent stems, shorter leayes, shorter and narrower panicle, witbj 
fewer branches. It forms a looser turf, but has a firm hold by means ofi 
its creeping rhizoma. 

Very contradictory accounts have been given as to its agricultural 
value, some denouncing it as worthless and others speaking well of it. 
Hon. J. S. Gould says, respecting it : 

It is certain that cows that feed upon it hoth in pasture and in hay give more milk 
and keep in better condition than when fed on any other grass. Horses fed on this 
hay will do as well as when fed on timothy hay and oats combined. 

(See Plate XIV.) 

AVBNA STRIATA— Wild Oat grass. 

This grass grows on rocky hills in New England and New York. The 
culms are about 2 feet high, smooth and slender. The leaves are nar- 
row, and 4 to 6 inches long; the panicle is slender and drooping; the 
upper 2 or 3 branches single, undivided, and short-pediceled ; the lower 
bi:anches in twos or threes, with longer pedicels. The upper branches 
have each only a single spikelet, which is J to f inch long, and 3 to 6 
flowered. The glumes are much shorter than the flowers, thin, scarious 
margined, purpSsh, and acute. Each of the flowers has a short tuft of 
hairs at the base. The lower palet is 7 nerved, 4 lines long, with a 
sharply 2-toothed apex, just below which rises a slender bent awn. The 
upper palet is acute, shorter than the lower, witli two marginal fringed 
nerves. 

This grass belongs to the same genus as the cultivated oats, which is 
Avena sativa. Its range is to the northward, being addicted to a cool 
elevated country. Its productiveness and value for agricultural pur- 
poses has not been tested. (See Plate XY.) 

Danthonia spicata— Spiked Wild Oat grass. 

This grass grows in small clumps on barren hills or in poor clay lands. 
The leaves are mostly in a tuft near the ground, short, narrow, and curled 
in dry weather. The culms are 1 J to 2 feet high, erect and slender. The 
panicle is only an inch or two long, mostly simple, and of 4 to 7 spike- 
lets, with very short pedicels. It is a very poor grass. Hon. J. S. Gould 
says: 

As it will grow on hard clay lands where uotliing else will, it might be worth while 
to sow its seed on such lands, as it is certainly better than nothing, but the better plan 
is to manure the soil so that it will produce the richer grasses. 

(See Plate XVI.) 

Danthonia compressa— Compressed Oat grass. 

This species was discovered and described in 1868 by Mr, C. F. Aus- 
tin. It grows in Pennsylvania, New York, and New England. Mr. 0. 
G-. Pringle sends it from Vermont, growing on dry hillocks along the 
Waterbury River. It also grows on the summit of the Eoan Mountain, 
North Carolma, over large areas, and furnishes good summer pasturage. 
Probably it occurs on the other mountains of the Alleghany Range. It 
differs from the preceding species in forming a compact sod, by having 
more numerous and larger leaves, by a longer and more spreading pani- 
cle, and by the two long, slender teeth on each side of the awn of the 
flowers. (See Plate XVII.) 
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Phaulris INTERMEDIA— American Canary grass. 

This species resembles the Canary grass (Phalaris canariensis)^ which 
produces the seed commonly sold as food for Canary birds. It is, how- 
ever, a taller and more robust species, growing 2 to 3 feet high, with a 
stout, erect culm, and broadly linear leaves, which are from 4 to 10 inches 
long. The spike is oblong and compact, 1 or 2 inches long, or in the 
variety angtistata it is narrow and cylindrical, 3 or 4 inches long, and 
more or less interrupted at the lower part. The spikelets are 3 flowered, 
the 2 lower flowers being imperfect and reduced to 2 hairy scales. The 
upper flower is perfect, consisting of 2 boat-shaped palets which become 
thick and hard, and 2 nearly equal, narrowly-keeled glumes which are 
one-third longer than the ovate hairy flower. 

This species grows in South Carolina and the Gulf States, extending 
to Texas, and then stretching across to the Pacific coast and occurring 
through California and Oregon. It has frequently been sent us from 
the Southern States as a valuable winter grass. 

Mr. Thomas W. Beaty, of Conwayborough, S. C, sent specimens for 
analysis, and says : 

The grass I send yon was planted last September, and the specimens were oat on the 
9tb instant (March). Yon wUl notice that it is beading out, and is just now in a right 
condition for mowing. It is wholly a winter grass, dying down in the latter part of 
April and first of May, and it seems to me should be a great thing for the South if 
properly introduced and cultivated, or rather the ground properly prepared and the 
seed sown at the right time. It would afford the best of green pasturage for aheep 
and cattle aU winter. It is what we caD Gilbert's Relief grass. 

Many years ago Dr. Lincecum, of Texas, experimented with this grass, 
and recommended it highly. (See the Patent Office Report for 1860.) 

In California the grass is called California timothy, and is said to have 
no agricultural value. It is an annual or biennial. (See Plate XYIII.) 

Anthoxauthtjm odoratum — Sweet Vernal grass. 

A perennial grass, much employed as a part of mixed lawn grasses, 
and also in meadows. It grows thinly on the ground, with slender culms, 
seldom more than 1 foot to 18 inches in height, and scanty in foliage. 
The panicle is close and narrow, except that it expands considerably 
during flowering time. The spikelets consist of two thin keeled glumes, 
of which the lower is only about half the' length of the upper, and 
the upper closely incloses the flowers, of which there are two or three 
in each spikelet ; only the central or upper one is perfect, and the two 
lower ones reduced to an awned hairy palet on each side of the perfect 
flLower. 

Th6 perfect flower consists of two small unawued palets, two stamens, 
and two styles. The awn of one of the imperfect flowers is long and 
twisted, that of the other is shorter and straight. It is very fragrant, 
and gives a pleasant odor to hay which contains it. 

Mr. J. Stanton Gould says : 

It is nowhere considered a very valuable vaiicty for hay, as the culms are wide 
ftpart, very thin^ and bear bnt few leaves ; hence it gives a light crop of hay. 

(See Plate XIX.) 

Daottus glombeata.— -Orchard grass. 

This is one of the most j^pular meadow grasses of Europe, and 1l 
well known to most farmers in the Korthem and Eastern States. 
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It is a perenmal grass, of strong, rank growth, about 3 feet Wgh, the 
culm and leaves roughish, the leaves broadly linear, light green, and 5 
or 6 on a culm. 

The panicle is generally but 2 or 3 inches long, the upper part dense 
from the shortness of the branches, the lower branches longer and spread- 
ing, but with the spikelets glomerated or tufted closely together. The 
spikelets are usually 3 to 4 flowered, one sided, on short rough pedicels. 
The glumes are pointed and somewhat unequal, the upper one being 
smaller and thinner than the lower. The lower palet in each flower is 
ovate-lanceolate, roughish, and ending in a sharp point or short awn, and 
is rather longer than the glumes. 

Mr. J. S. Gould says, respecting this grass: 

The testimony that has been collected from all parts of the world for two centuries 
past establishes the place of this species among the very best of onr forage grasses, 
and we have not the shadow of a doubt that the interests of onr graziers and dairy- 
men would be greatly promoted by its more extended cnltivation. It is always found 
in the rich old pastures of En|,1and, where an acre of land can be relied upon to fatten 
a bullock and four sheep. It is admirably adapted for growing in the shade, no grass 
being equal to it in this respect except rough-stalked meadow grass (Poa trmdlie,) 

(See Plat» XX.) 

BouTBLOUA OLicK)STA0HYA— Grama grass. 

The name Orama grass is given to several species of Boutelaua grow- 
ing on the great plains of the eastern slope of the Bocky Mountains 
and the high table-lands of Texas. They are valuable grasses for graz- 
ing purposes, but they grow too short and too thinly to be advantageous 
for hay. They grow in bunches with a mass of short leaves at the base. 
The principal characters of the B. oligostachya are as follows : 

The culms or stalks are from 1 to 1^ feet high. Near the top there 
are usually two or three, sometimes more, curved flower spikes, about 
1^ inches long, consisting of numerous sessile flowers closely set on one 
side of the stalk or rachis. The spikelets consist of the pair of glumes, 
one perfect flower, and one or two neutral or rudimentary ones. The 
palets of the perfect flower are two or three toothed or awned at the 
apex. 

Although this is one of the most valuable of grassed for the western 
plains, it has never been successfully cultivated in the moister districts 
of the sea-coast. (See Plate XXI.) 

Spartina CYNOSUROiDES— Fresh-water Cord grass. 

This species much resembles the salt reed or marsh grass of the Atlan- 
tic coast, which is much valued for making marsh hay. The fresh-water 
Cord grass grows away from the sea-coast, and in the Western States 
becomes very plentiful, forming a large part of the product of the sloughs 
or wet marshes of that region. It is a perennial, tall, coarse, and stout 
grass, growing from 3 to 5 feet high, with leaves 2 or 3 feet long. It is 
frequently cut for hay, but is a very coarse inferior article unless cut 
when very young. It giveis good feed very early in the spring, but be- 
comes so coarse as soon to be rejected by the cattle when anything better 
is procurable. In the bottom lands of the Mississippi it is abundant, 
and has to some extent been manufactured into paper. The top of the 
culm for about one foot is occupied by from 6 to 10 or more flower spikes, 
which are from IJ to 3 inches long, and consist each of two rows of 
closely set spikelets on one side of die raehis. The spikelets are each 
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l-flowered, flattened laterally; the glumes linear-lanceolate and awl- 
pointed, tlife upper one very rough on the keel, and twice the length of 
the lower. The two palets are nearly equal, and about the length of the 
lower glume. (See Plate XXTT.) 

MUHLENBERaiA GLOMEBATA. 

This grass grows in wet swampy grounds, chiefly in the northern and 
western portions of the United States. It is found in Colorado, Utah, 
and [Stevada, and some varieties of it in Texas and New Mexico. 

The typical form is 2 to 3 feet high, stiffly erect and unbranched, gen- 
erally purplishbelowthe joints. The culm ishard, somewhat compressed, 
and very leafy. The panicle is narrow, 2 to 4 inches long, composed of 
numerous close clusters of flowers, becoming looser, and sometimes inter- 
rupted below, forming an interrupted glomerate spike. The spikelets 
are 1-flowered and closely sessile in the glomerules or clusters. The 
glumes are linear-lanceolate, gradually tapering into an awn or bristle of 
equal length. The flower is one-third to one-ha& shorter than the glumes, 
hairy at the base and lower part. The palets are unequal and very acute. 
The root-stalk or rhizoma is hard and knotty, and furnished with numer- 
ous short, firm shoots or stolons. 

In the Eastern States it is utilized as one of the native products of 
wet meadows in th e making of what is called wild hay. Specimens have 
been sent fh)m Colorado and Kansas, and recommended as an e?:cellent 
grass for hay. (See Plate XXIII.) 

GiNNA ABUNDINACEA— Wood Eeed grass. 

A perennial grass with erect, simple culms from 3 to 6 feet high, and 
a creeping rhizoma, growing in swamps and moist shaded woods. 

The panicle is from 6 to 12 inches long, rather loose and open in flower, 
afterwards more close. The branches in fours and fives, spreading in 
flower; after, more erect. The spikelets are 1-flowered, much flattened, 
crowded in the panicle, and somewhat purplish in color. The glumes are 
lanceolate, acute, and strongly keeled, the lower rather shorter, the 
upper a little longer than the palets. The flower is visibly stalked in the 
glunles, smooth and naked ; the palets much like the ghimes, the lower 
one longer than the upper, and sometimes having a short awn on the 
back, or sometimes naked. The leaves are broadly linear-lanceolate, 
about 1 foot long, 4 to 6 lines wide, and with a conspicuous elongated 
ligule. 

This leafy stemmed grass furnishes a large quantity of fodder, but 
experiments are wanting to determine its availability under cultivation. 
(See Plate XXIV.) 

Tricuspis purpurea— Sand grass. 

This is an annual grass, growing in tufts in sandy ground along the 
Atlantic coast, and also on the sandy shores of some of the lakes and 
rivers of the interior. The culms are about 1 foot in height, rather de- 
cumbent at the base, with numerous (8 to 10) short joints, and a corre- 
sponding number of narrow awl-shaped leaves 2 to 3 inches long, which 
are bearded with hairs at the top of the sheaths. There are usually sev- 
eral lateral panicles of flowers, as well as a terminal one. The lateral 
ones are inclosed within the sheaths the terminal one usually exserted, 
but short and simple. The spikelets are 2 to 5 flowered, the glumes 
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much shorter than the flowers, which are somewhat distant from each 
other; bothpalets are strongly fringed, the lower one 2- cleft at the sum- 
mit, with its mid-rib extended into a short awn. 
This grass apparently has little practical value. 

Aristida purpurea — Purple Awned grass. 

There are many species of this genus, most of which grow in dry 
sandy or barren soils, and are of little or no agricultural value. 

The species which we figure, Aristida purpurea, is one which grows 
west of the Mississippi Eiver, and is common and in many places abun- 
dant on the plains of Kansas, New Mexico, and Texas. 

It is an annual grass, to 3 feet high, with slender culms, much 
branched from the base, and short, involute leaves. The panicle is 6 to 
8 inches long, rather narrow, and when in flower having a graceful, 
plume-like look from the spreading of the long purple awns or beards 
of the flower. The spikelets are 1-flowered. The glumes are unequal, 
the upper one being about J inch long, the lower two-thirds as long, and 
^both very narrow with long tapering points. The lower palet is narrow 
and involute or rolled together around the upper palet and the grain or 
seed, and running out at the apex into three slender, diverging, nearly 
equal awns or beards, from 1 to 2 inches long. 

Where this grass is abundant it furnishes an inferior grazing, but by 
enriching the soil its place can be supplied with much more valuable 
kinds. (See Plate XXY.) 

Respectfully submitted. 

GEO. VASET, Botanist 

Hon. Wm. G. Le Due, 

Commissioner of Agriculture, 



REPORT OF THE SUPERINTENDENT OF GARDENS 
AND GROUNDS. 

Sir: I have the honor to submit the following report in connection 
with the operations of this division. 

The distributions for the year have aggregated to the number of one 
hundred^and ninety-five thousand plants of various kinds, but almost 
wholly of those having economic value, as the olive, Japan persimmon, 
tea, coffee, cinchona, orange, lemon, fig, grape, strawberry, &c. Fully 
teven-eighths of these plants were distributed by mail, involving much 
sabor in their preparation for this mode of transportation. 

Estimating these plants at the very low price of 5 cents each, they 
would represent a money value of $9,750, a sum considerably above the 
amount of the appropriation allowed for labor for propagating, and for 
keeping the gardens and grounds of the Department in order, which 
includes 25,000 square feet of glass structures well stocked with plants 
and 40 acres of ground, much of it kept as lawn and flower-garden, 
with numerous walks and drives, together with colleetiqns of grapes, 
strawberries, and other hardy fruiting plants, all of vrfiich require much 
labor and attention for ordinary care and keeping. ^y;^ 

But little has been added to the arboretum collectioii;^i[ii;ring the past 
year. The proximity of the grounds to the city, and tl^r almost un- 
protected condition, render it a difficult matter to maintain the labels 
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oil tlie trees and shrubs. A pro|>or substautinl fence is greatly needed 
lo incloiso tli*3 grouuds aud iusvue greater certaiuty in Die results froni 
rHbiKigating' ojK^ratkirus, NvUeu unprotected irorn' depredatory, :Uo fil> 
Kolutx^ eertaintA^ ean be guaranteed in pre^crviug llie iMHuenolaturc of 
tlie plants in the cutthig-bcd«, in eonsctiuenec of the liability ot tlio 
labels being displaced beyond the posfsibility of accurate readjustmeut. 

FIGS. 

In the ordinary winters here, fig trees are killed to the ground even 
when the young wood has been as perfectly matured as the climate will 
admit. The branches can be preserved by bending them down and pro- 
tecting them by a covering of soil. But occasionally early frosts will 
destroy the foliage and arrest growth before the wood has become ma- 
tured ; in this condition covering is of but little avail. Towards the end 
of October of the present year the thermometer indicated 18 degrees of 
frost, which amount of cold had the effect of destroying the yearly 
growths on all the varieties in the collection, and in the case of young 
plants killed them completely. To guard against such casualties in 
future, and to insure a supply of cuttings for distribution, a glazed 
structure has been assigned to the growth of a small but select collec- 
tion of varieties of the fig. The house is single-roofed, and the plants 
are trained against the wall. The object here being more for the pur- 
pose of procuring shoots for cuttings than that of procuring quantities 
of fruit, the border for the roots is l>:ept well enriched so as to encourage 
a luxuriant growth of wood, the ripening of which can be secured by 
withholding water from the border as winter approaches. 

In northern localities where the fig will not endure the winter unpro- 
tected, it will be found profitable to cultivate them under glass. The 
care of a fig house is much less than that required for a cold grapery, 
and the crop quite as certain and more valuable to those who fuUy ap- 
l^reciate the value of fresh figs. With a judicious selection of varieties 
the plants would bear continuously during summer; each plant ripening 
two crops of perfect fruit would afford a daily supply for many months. 

The soil for fruiting figs should not be made rich ; a gravelly or sandy 
loam, rather poor than otherwise, will produce the best results. A rich 
soil encourages a heavy wood-growth at the expense of the crop of fruit. 

FOREIGN GRAPBS. 

A large collection of foreign grapes is cultivated in the grape house, 
mainly tor the purpose of furnishing wood for propagating plants. The 
young plants are distributed principally in Florida and Texas, in which 
States some of the varieties are said to succeM in the open air quite as 
well as they do in California. 

A brief description of some of the more recently introduced varieties 
is herewith given : 

Mrs. Pmc^s Black Muscat — This grape is represented as a late fruit of 
much merit, and keeping a long time after being ripe. After fruiting it 
for several years, it proves to be of but little value. The berries set 
very irregularly, and in consequence the bunches are imperfect. It is 
only medium in point of flavor, and is not distinguished for keeping- 
qualities after ripening. 

Mandersfield Court. — A free-growing, prolific variety. The fruit is 
juicy and not high flavored. The berries are Liable to crack open and 
decompose as they ripen, unless the soil is quite dry. It is not of par- 
ticular value. 



B13i^0|KT BTTP^I5BTKTKHB.ENT OP GitBMH?! AND OROUNBri SCI 



PMifiais Frmtignan, — The flavor .of this variety is fully equal to that 
of the better known White Frontignan. It ifi 9, remarkably prolific ra- 
rietjv aud is an acquisition among free-gro\\riuj^ high-flavored grapes. 

Muscat Hamburg. ^T\ii^\'AxmXy considered to be the name as the 
JUaelc Muscat. Comparing the two varieties as they grow side by side 
they closely resemble each other. The Blaclc Muscat appears to have 
better-colored and more compact bunches. This is one of the best-fla- 
vored black grapes in the list, and when well grown produces very fifle 
bunches. 

Foster^s Whits Seedling, — A very productive early grape of the Sy^eet- 
water class. It is not high flavored, and is no improvement upon older 
varieties. It is, however, admirably adapted for pot-culture, being a 
great bearer, and of very moderate growth. 

Dutchess of Baccleuch. — free-growing and productive plant, produc- 
ing long tapering bunches with small white berries. It is a pleasant- 
flavored fruit, but does not come up to description as possessing exqui- 
site flavor. 

JSarly Smyrna. — An abundant bearer, of the Sweetwater class of grapes ) 
fruit of sweet, spicy flavor. 

Boyal Ascot. — This grape promises to be a desirable acquisition to the 
cold grapery. It produces a medium-sized bunchy the berries large, 
solid, crisp, and well flavored. • 

Trentham Black. — A very prolific variety. The bunches are of medium 
size, resembling those of the Hamburg Muscat ; the berries juicy and 
sweet, but not highly flavored. 

Ingraham^s Prolific. — A small, early, black grape, sweet and full of a 
brisk spicy juice, not worthy of place in a house, but promising as a good 
grape for some portions of the Southern States. 

Napoleon Muscadine. — A free-growing, prolific vine; fruit resembles 
that of the Boyal Muscadine^ but much more distinct in flavor than that 
old variety. It possesses all the characteristics of a good table grape. 

Reeves Muscadine. — This is an early variety of the Sweetwater c\2im^ 
very productive, and of fine flavor. 

Lady Downes. — This is a valuable, late-keeping grape. It succeeds 
very well in a cold grapery, but requires a cool night temperature when 
the seeds are forming, otherwise the berries become scalded, turn black, 
and decay quite rapidly. It is late to ripen or color, and cannot be 
managed properly unless the grapery is provided with a heating appa- 
ratus of some kind. With proper care the fruit can be kept hanging on 
the vine until March and April. The fruit is not of the highest flavor, 
and beyond its remarkable keeping qualities has no particular merit. 

White Lady Downes, — Resembles the last in all respects except in 
color; it is the best-keeping white grape in cultivation. 

3Iuscat St. Laurent — A very prolific variety ; bunches long, tapering, 
and slightly shouldered ; a tender-fleshed fruit, but not highly flavored. 

Marchioness of Hastings. — A good grape, resembling the Black Ham^ 
burg, but not superior to that well-known variety. 

Hr. Robert Hogg. — This grape closely resembles the Royal Muscadine, 
and is about equal to that variety in flavor and productiveness. 

Among the older varieties may be mentioned tlie FrontignanSj white, 
black, and grizzly; of these, the white is the best; and as the flavor is 
the same in all, one variety is sufficient in a collection for family use. 
It is also one of the best for culture in pots. 

Muscat of Alexandria. — This standard variety is well Imown for the 
large, exquisitely-flavored fruit which it produces. When cultivated 
in cold graperie s the pollen seems to be imperl'ectly developed^ and con- 
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seqnently the bunches are frequently irregular and thin. A v^triety, 
the Bowood Muscat^ usually sets more perfectly, and is preferable on 
that account. The Tottenham Parle Muscat also sets very regularly. 
The flavor of these varieties is similar to that of the first mentioned. 

Muscat Trover en. — A free-growing, proMc grape; bunches long aiid 
well formed ; flavor sweet and pleasant, but without any of the peculiar 
excellence of the Muscats. 

^BlacJc Hamburg. — This excellent grape is one of the most productive 
and reliable ; it has been grown of a large size ; the berries are large, 
of a full sweet flavor when properly matured. Many persons allow too 
many bunches to remain on the plant, which, in consequence, never 
color black or reach full maturity of size or flavor. Severe summer prun- 
ing produces a like result; and when this is combined with a heavy crop, 
the fruit is comparatively worthless. 

The Mill Hill Hamburg is sweeter than the old variety. The Wilrmt 
Samburg has a larger berry; but none of the varieties of the Hamtmrg 
are essentially distinct. 

Blaek Prince. — A standard variety for the cold grapery; the vine is 
free-growing and prolific; the bunches long and tapering, and slightly 
shouldered; the berries about medium in size; flavor pleasant and 
rather sprightly. 

Black St. Peters. — A very desirable vine, producing freely of long, ta- 
pering bunches, which are sometimes heavy-shouldered when the bunches 
are large ; the fruit is brisk flavored, and keeps well for a long time after 
becoming ripe. It is a good sort for a cold grapery. 

Prince Albert. — A very robust-growing vine; consequently it does 
not come into bearing so early as most varieties, but when it commences 
to fruit it is very prolific. The bunches are very large; the berries of 
medium size, having solid flesh, but without any distinctive character 
as to flavor. It is valuable on account of its lateness, its showy ap- 
pearance, and productive qualities. 

Bucldand^s Sweetwater. — This variety produces a larger bunch and 
berry than does any others of the so-called Sweettvater class. It is a 
very beautiful grape, and of good flavor when ripened to a golden color, 
but it is not of the best class of flavored varieties. 

Palestine. — This variety is sometimes grown for the novelty of its long 
bunches, which occasionally reach a length of 30 inches. The berries 
are small, hard-fleshed, but sweet and palatable. Perhaps the best use 
that could be made of this grape would be to cross it with a superior- 
berried sort, and thus secure large-bunched varieties. 

Chasselas Musque. — This is one of the highest flavored of all grapes ; 
it is, however, so liable to crack (the berries burst and decay just pre- 
vious to ripening) that it is not a profitable grape to plant. In pot cul- 
ture it answers better, as the fruit can be preserved and ripened by 
keeping the plants rather dry during the period of ripening. 

White Nice. — This grape produces very large bunches ; the berries are 
of medium size, and, when ripened, of an amber color, are sweet-tasted, 
but not high-flavored. The berries are prone to rot and decay should 
the soil in which the plants are growing become wet at the time of mea- 
turity. 

Sultana. — A seedless grape, said to be the source of the Sultana raisins 
of commerce. The vine is of vigorous growth, and bears profusely of 
medium-sized bunches of smaU berries, which are sweet. It is not worthy 
of culture under glass. 

Baisin de Calabrica. — A very strong-growing vine,' producing large 
bunches^ tbe berries of «> 4iie golden color when ripe. Bunches weighi* 
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ing over 25 pounds have been produced. The fruit keeps for a long 
time after it has ripened, but it is scarcely of second-rate quality. 

Golden Eamlurg, — This forms a fine-looking bunch of large-sized ber- 
ries. It is also a good-flavored fruit when it reaches the golden-colored 
state. It is a late-ripening kind, and desirable for a grapery. 

Mnfindal, — A hardy, vigorous vine, and very productive. The bunches 
are long and slightly shouldered ; berries medium-sized, and possesead 
of a brisk, vinous flavor. 

Purple Damascus and Purple Hatnburg are not worthy of culture. The 
fruits have no particular merit, and the bunches are usually irregular, 
and the berries ripen unevenly. 

White Tokay, — A very showy fruit, bunches large, and berries above 
medium size. When well ripened the fruit is well flavored, but the 
berry is liable to decay during damp weather. It can readily be dispensed 
with for better kinds. 

Royal Muscadine, — ^A fine early grape ; it is among white varieties 
what the Hamburg is among black varieties, a sure bearer and always 
reliable. The bunches are of good size, and the fruit of good flavor. It 
is one of the best white grapes for a cold grapery. 

Charles Buhamel, — An early ripening grape of the Sweetwater type. 
This grape represents a class which may possibly prove profitable in 
many of the Southern States, as early marketable white grapes. 

Muscatel.— Thi^ belongs to the same type as the last, but iB much su- 
perior in flavor^ and is an abundant bearer. 

PROPAGATINa NATIVE GRAPES. 

For the past few years most of the grapes raised in the garden have 
been propagated in beds in the open air. Hard, well-ripened wood is 
selected and made into cuttings, which are each about 4 inches in length. 
Whether the cutting contains one bud or eye, or more, is not important, and 
if a single eye can be obtained with 3 inches of wood attached, it is con- 
sidered a good cutting, although lengths which are under 3 inches are 
looked upon as uncertain should the weather during the early portion 
of summer prove to be hot and dry. 

The ground is prepared by turning it over to a depth of 12 inches in 
the fall, leaving it as rough as possible, so that it may be effectually per- 
meated by frosts. As early in spring as the ground can be worked, the 
surface is carefully forked over, and broken up as minutely as practica- 
ble 5 it is important that the soil should be deeply pulverized. 

Previous to inserting the cuttings the surface is further broken by 
using a rake having iron teeth four inches in length. This operation 
does not consist in merely^ raking over the surface, but in pushing the 
rake to and fro to the full length of the teeth, so as to thoroughly 
comminute the soil as deep as they will reach. 

The beds are marked off in breadths of 10 feet with 3 feet wide alleys 
between. The cuttings are inserted in rows across the beds ; tiiey are 
placed about 2 inches apart, and the rows are formed about G inches 
from each other, so as to admit of a narrow hoe to be run between them. 

To avoid tramping on the soil, a wide board is used to stand upon 
while planting the cuttings. The whole of the cutting is pushed into 
the soil, so that the upper bud or end (the cutting being closely cut above 
a bud) is level with the surface. 

The bed is afterwards covered over with a layer half an inch in depth, 
consisting of a light friable soU ; pure sand may be used if nothing bet- 
ter can be procured ; a mixture made of one part sand and one-half 
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rotted taii-biii'k is preferable to tlie lyuiQ aand ; amp umck^ dried and 
pulverized, ko that tlie lluer ijorfcions of it cau be tsecured by slfttji^, 
forms the very betit mateiial for this x)arx)ose. lii tUo garden of the d<-- 
l>artmont the {SAveepiwgN of the tstroet.s arc iSjfbxl stud used "vvHh good 
results. 

When the buds of the cuttings commence to swell, an additional half 
inch or more of the covering is evenly distributed over the surface. 
The young shoots push vigorously through this surface dressing, and 
it serves as a mulch to retain moisture during summer. Although the 
cuttings are rather closely set, owing to the limited area of the grounds, 
yet the largest portion of the plants are sufficiently strong for perma- 
nent planting when one year old. 

CAf^AiaRE. 

In the report of the department for 1878, at page 119, will be found 
an analysis of the above-named root. The main object of the examina- 
tion was to determine the amount of tannic acid contained in this root, 
which was received from Texas, where it has long been used by the In- 
dians and others for tanning purposes, and is said to be used at present 
by several tanneries in and about San Antonio. From the analysis it 
appears that the root contains about 23 per cent, of tannic acid, and the 
fact that the article is employed in tanneries would seem to indorse its 
practical adaptability as a tanning material. 

Canaigre is the bulbous root of a kind of dock specifically called Bumex 
hymenosepalMm. It grows plentifully in sandy soils over a large terri- 
tory on both sides of the Eio Grande, and from there northward over a 
large portion of Western Texas. The bulbs are produced in clusters 
like some kinds of sweet potatoes, some clusters weighing several pounds, 
and can be jjrocured, it is stated, at a cost not exceeding $1 per 100 
pounds. 

The leaves of the plant are somewhat fleshy when in the young state, 
when they are greedily eaten by cattle, and occasionally used as a pot- 
herb by travelers and others. 

Eoots planted last year in the grounds of the department made only 
a feeble growth before the leaves decayed. They started into growth 
quite early last spring, and were slightly covered during several nights 
of heavy freezing weather. They were not perceptibly injured by the 
cold, and as the season advanced the plants made a favorable growth, 
throwing up robust flower stems, which blossomed freely, and, although 
the seed vessels formed, the seeds failed to mature before the leaves 
turned yellow and decayed, the plants resuming the deciduous state. 

It is probable that the plant naturally starts into growth very early 
in spring and rapidly matures, after which the leaves die, the root bulbs 
probably remaining in the so-called dormant condition for many months. 
The plant evidently requires a climate where the winter is short and 
not severe, and a dry, warm, sandy soil. 

WILLIAM SAUOT)EKS, 
Superintendent oj Gardens and Grounds* 

Hon. W. G. Lb Duo, 

Commissioner of Agriculture, 
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INVESTIGATION OF SWINE PLAGUE. 

i 

INTKODUCTOliY. 

In the further investigation of swine plague Dr. Detmers finds but 
few additional symptoms worthy of mention. As his observations ex- 
tended through the winter he was enabled to observe the disease closely 
daring those months when it is neither so general nor so fatal as during 
other seasons of the year. During the winter months, therefore, and in 
the early spring, he found bleeding from the nose and symptoms of re- 
spiratory disorders quite frequent, but there seemed to be fewer indica- 
tions of gastric disorders than he h?td observed during the summer and 
fall months. Neither was the prognosis, as a rule, so hopeless in the 
winter and spring as during the summer and early autumn. This he 
regards as attributable to the fact that during the former seasons the 
seat of the morbid process is limited more frequently to the respiratory 
organs and to the j)ulmonal tissue, and is not found so often in the in- 
testinal canal. Thirty additional post-mortem examinations failed to 
reveal any new morbid changes worthy of special mention. A few 
variations, and in some cases an unusual combination of morbid changes, 
were observed, which will be found accurately described in the text of 
Dr. Detmers' report. The absence of worms or entozoa in 75 per cent, 
of the whole number of animals dissected prior to December 1, and their 
entire absence in every animal examined between that date and the 15th 
of the same month, would seem to prove conclusively. Dr. Detmers 
thinks, that the morbid changes characteristic of swine plague cannot 
be attributed to the work of entozoa. He thinks, however, that the 
presence of worms in large numbers, occurring in weak, poorly-kept, 
and neglected animals, may cause considerable mischief, and sometimes 
occasion death, but in such cases the cause should not be attributed to 
swine plague. 

Former experiments seemed to fully demonstrate the fact that swine 
plague is an infectious and contagious malady, and that it is easily 
communicable from one animal to another by means of direct inocula- 
tion, and by the introduction into the digestive organs of the infectious 
principle by means of food and drinking water; second, that an exceed- 
ingly small quantity of the virus or Infectious principle is sufficient to 
produce the disease; third, that the period of incubation does not exceed 
fifteen days, and lasts on an average from six to seven days ; fourth, 
th^t the small microphytes (bacilli) found in all the morbid products, in 
the blood and other fluids, and in all excretions of the animals, would 
seem to constitute the infectious principle of the malady. This being 
the case Dr. Detmers instituted a series of experiments in order to de- 
termine, if possible, first, whether the infectious principle consists solely 
in the bacilli and their germs; second, whether an animal that has re- 
covered from the disease has gained immunity from a second attack ; 
and, third, whether the affection can be transmitted to other classes of 
domesticated animals. The result of these experiments proved, first, 
Uiat an inoculation with bacilli and bacillus-germs cultivated in so in- 
nocent a fluid as milk will produce the disease with just as much cei- 
tainty as an inoculation with pulmonal exudation from a diseased or 
dead* hog ; second, that an animal that has been afflicted with the plague 
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has not lost its susceptibility, but may contract the disease again, 
though probably in a milder form. 

In order to test the susceptibility of other animals to the contagion, 
Dr. Detmers inoculated two heifers with the virus of swine plague, and 
the elevation of temperature and the subsequent post-mortem examina- 
tion would seem to indicate that the disease prevailed, at least in one 
case (heifer IsTo. 2), to a considerable degree of intensity. The autopsy 
revealed distinctly limited (circumscribed) hepatization at several points 
in both lobes of the lungs, each single patch comprising only a few 
lobules, but these were distinct and well defined. The most extensive 
hepatization was found along a larger bronchus in the posterior part of 
the left lobe. The hepatized parts or patches amounted to about 4 or 
5 per cent, of the whole pulmonal tissue. The mucous membrane of the 
bronchiae was found to be slightly swelled; a smaU quantity of serum 
was found in the pericardium and in the chest, and a few ounces also in 
the abdominal cavity. The lymphatic glands of the chest, and those 
belonging to the mesenterium, were enlarged, and some of them, espe- 
cially the latter, to a considerable extent. The other organs exhibited 
no abnormal changes. The result of this experiment indicates that 
while cattle are not as susceptible to this plague as swine, yet it maybe 
transmitted to them, in a mild form, by direct inoculation. 

Many Hlustrations are given of the manner in which the contagious 
principle is transmitted from herd to herd and from farm to farm. Be- 
lieving that the seeds of the disease consist in the bacilli and their germs, 
as fully described in his former report, Dr. Detmers is of the opinion 
that these microphytes can be conveyed from one place to another, not 
only in the morbid products of the disease, such as the tissues, fluids, 
and excretions of affected and dead animals, but also by adhering to and 
contaminating inanimate objects, both fluid and solid, and independently 
of any vehicle, through the air to a distance of a mile if the conditions 
are favorable, and in the water of running streams. The last mode is 
one of the most prolific sources of infection, as these microphytes propa- 
gate and multiply in water, especially if it should be contaminated by 
a mixture of organic matter. After citing many cases in illustration of 
the various ways in which the contagion is spread, Dr. Detmers is of the 
opinion that the following facts have been established : 

First. The plague is not easily communicated unless the infectious 
principle is introduced either into the digestive apparatus with the food 
or with the water for drinking, or directly into the blood through wounds, 
sores, scratches, or external lesions. 

Second. That the carcass of an animal that has died of the plague 
will communicate the disease to healthy swine if eaten before it is thor- 
oughly putrified. 

Third. That even severe frost is not sufficient to destroy the infectious 
principle if the same is protected against external influences by some 
organic substance. Former exi)eriments by Dr. Law also demonstrated 
this fact. 

Fourth. That the plague is readily and frequently communicated to 
healthy animals by means of the water used for drinking, especially if 
the same should be contaminated by the ca,rcass of an animal that has 
died of the disease, or by the excreiocnts, urine, nasal discharges, saliva, 
&c., of animals afflicted with the malady. 

Fiftli. That in localities where the plague is prevailing, every wound, 
scratch, or sore on the surface of the body constitutes a j}oit of entry 
for the infectious principle. 

Sixth. That old straw stacks and other decaying porous bodies may 
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preserve the infectious principle for months, and in many cases even for 
a whole year. 

Seventh. That the infectious principle enters the animal organism 
and communicates the disease more readily through external sores and 
lesions than through the digestive canal. 

Many experiments were instituted for the purpose of determining 
upon a system of preventive measures and of testing the value of certain 
remedial agents. As to the result of these experiments and the conclu- 
sions deduced therefrom, the reader is referred to the detailed report of 
Dr. Detmers. 

When Dr. Law closed his former report he had just commenced some 
important experiment^ for the purpose of determining the susceptibility 
of other animals to swine plague. These experiments resulted, as he 
had previously foreshadowed, in the successful inoculation of sheep 
and rats, and in the transmission of the disease from these animals back 
to swine in a virulent and intensified form. His first experiment was 
undertaken for the purpose of determining at what period or stage of 
the malady it is most easily and certainly transmissible from one animal 
to another by cohabitation. In his previous report an experiment of 
this kind was furnished, and a deduction made that the disease was 
most virulent when at its height, inasmuch as the exposed pig seemed 
to resist the contagion from an animal in process of convalescence, but 
within twelve days fell a victim to the disease when placed alongside of 
a pig in which the malady was rapidly advancing. In the accompany- 
ing report the necropsy of this pig is given, from which it wiU be 
observed that it was afflicted with the plague in an intensified form. 

The autopsy of an infected lamb, noticed by Dr. Law in his former 
report, is also given in full. The intestinal irritation and catarrh, shown 
in the tenderness of the anus and the mucus discharges accompanying 
the feces, together with the elevated temperature and large lymphatic 
glands, presented much in common with the affection in the pig. The 
marked eruption in the ears might be accepted as representing the skin 
lesions, so common in swine suffering with the plague. The more charac- 
teristiclesions revealed by the post-mortem examination were the purple 
mottling of the liver, kidneys, and heart, the grayish consolidation of 
portions of the luugs, and the deep pigmentajLiou of the lymphatic glands 
in general. 

The next experiment was that of a merino sheep infected by inocula- 
tion. The record and the results of the autopsy are very similar to those 
furnished by the lamb. Here, again, the principal changes consisted in 
purple mottling of the liver and heart, and the deep pigmentation of the 
lymphatic glands. Dr. Law is of the opinion that the yellowish-brown 
coloration of the kidneys in this case implied antecedent changes, prob- 
ably of the nature of inflammation or extravasation. 

From virus taken from these animals Dr. Law successfully inoculated 
a pig. The pig was inoculated twice, at an interval of fifteen days, with 
mucus from the anus of the infected sheep, and with scabs from the ear 
of the lamb. Enlarged lymphatic glands were observable before the 
last inoculation, and six days after there was a febrile temperature and 
the more violent manifestations of the malady. The following charac- 
teristic lesions were revealed by the necropsy, viz : The intestines con- 
tained patches of con^i^estion ; the follicles were enlarged, and the rec- 
tum ulcerated ; purple discoloration s were present in the liver, kidneys, 
and heart ; the lymphatic glands were enlarged and-xjongested by a 
deep red, in some cases almost black. While the evidence of the pres- 
ence of the disease in this case was quite positive, in order to confirm 
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it beyoud question, Dr. Law inoculated a second pig from virus taken 
from the lirst. This inoculation was successful. WhHe followed by but 
a slight elevation of temperature, all the other characteristic symptoms 
of the disease were well marked. The post-mortem examination was 
made on the twelfth day after the inoculation, when the usual lesions of 
the plague were found. The red and black blotches on the skin were 
extensive, the ears blue, the intestines extensively congested, with en- 
larged follicles in the caecum and colon, and blood extravasations and 
idcers in the rectum. Purple discolorations and petechise were numer- 
ous on the liver, kidneys, and heart, and finally the lymphatic glands 
in general were in part congested of a deep red, and in part pigmented 
as the result of a previous congestion. 

Another successful inoculation of a pig was made from viruiS from an 
infected lamb. The pig was inoculated from material taken from the 
swelling in the axilla (near the seat of inoculation) of the lamb. The 
inoculation produ>5ed fever, with the general malaise, moping, peevish 
grunt, inapetence, and the cutaneous blotches of swine plague. The 
animal was killed on the eleventh day after inoculation, when the au- 
topsy was at once made. The skin showed a number of red and purple 
blotches, and was covered with the black unctuous exudation so fre- 
quently observed in this disease. The bowels contained patches of con- 
gestion, the caecum and colon were enlarged, and the follicles and the 
rectum were ulcerated. The liver, kidneys, and heart contained the 
usual purple blotches. Finally, the lymphatic glands in the abdomen 
were enlarged and congested of a deep red or black, and those in the 
chest and guttural region were darkly pigmented. This was regarded 
as a most unequivocal case, and fully confirmed the position heretofore 
taken by pr. Law, viz., that the virus of swine plague may be trans- 
mitted through the sheep and conveyed back to the pig with active and 
deadly eifect. 

This experiment was followed by the inoculation of a pig with virus 
from infected rat and lamb, and also inoculations with virus from in- 
fected pig, riat, and lamb. By reference to the. first experiment it will 
be seen that while the pig showed but little elevation of temperature, 
there was a purple cutaneous eruption of the skin on the fifth day and 
enlarged glands on the twelfth, when it was inoculated with bloody mu- 
cus from the anus of the infected lamb. After this the symptoms be- 
came much more severe, and when killed, twenty-two days after, the an- 
imal showed unmistakable lesions of the disease. 

The next subject was that of a healthy female Suffolk pig. This was 
inoculated with albumen which had been charged with a drop of blood 
containing bacteria drawn from an infected pig. For fifteen days nothing 
more was shown than a few purple spots and patches on the rump, tail, 
and hocks. The subject was then reinocuTated with the congested intes- ' 
tine of the rat which had died two days after inoculation. The intestine ' 
had been frozen over night. For thirteen days more the same equivocal 
synii)toms continued. A third inoculation was now practiced, this time ' 
with bloody mucus from the anus of the lamb. Twenty-two days after 
tJiis inoculation the pig was sacrificed, but beyond some pigmentation of 
tlio lyjiipliatic glands presented no distinct lesions that could be held 
(•hnracteristic of the specific fever. 

On February 5, 1879, Dr. Law inoculated a rat with virulent matter that 
li:id been preserved for seventy-eight days closely packed in dry wheat 
bran. The rodent was preserved for thirteen days, when it was killed j 
and immediately dissected. The symptoms during life and the lesions 
found after death were so closely in keeping with fiiose of swine plague, 
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that there seemed no reasonable grounds for doubting the entire success 
of the inoculation. In order to contirm this, however, and place the 
matter beyond doubt, the following experimeht was undertaken : On 
February 19, 1879, a healthy pig was inoculated with the congested 
lymphatic glands and lungs of the above-mentioned rat. On the sixth 
day after inoculation there was much malaise, with redness of the 
skin and the a])pearance of the black unctuous exudation on the 
ears and legs. These went on increasing, and black spots and patches, 
ineffaceable by pressure, appeared on the inside of the thighs and hocks. 
The subject was destroyed on the twentieth day, and showed the usual 
symptoms of the disease. The lesions were as unequivocal as in any 
case where inoculation was made irom asick pig direct, and would seem 
to prove conclusively that the rat is capable of containing this disease 
and of conveying it back to the pig. 

The a;bove is a brief resume of the results of the more important ex- 
periments undertaken and completed by Dr. Law after the closing of 
his report last season. In view of the recent discoveries of Si. Pasteur 
and other eminent scientists in inoculations for charbon and anthrax, a 
brief mention of which is made in Special Report No. 22, Dr. Law is now 
engaged in a like series of experiments to determine if diluted inocula- 
tions win not produce swine plague in a mild* form and in such manner 
as to guarantee immunity from a second attack. 



SECOND EEPOET OF DR. H. J. DETMEES, V. S. 

Hon. VVm. G. Lb Due, 

Commissioner of Agriculture: 

Sir: After I sent yoa my supptemental report, dated December 1, 
1878, you ordered me to go to work again and complete the investiga- 
tion of swine plague, begun under your directions on August 1, 1878. 
In compliance with this order I at once started for a field of operations, 
and arrived at Dixon, Lee County, Illinois, on December 28, After a 
brief survey I established my experimental station at Gap Grove, a 
small village six miles west of this place, and at that time the center 
of an infected district. I remained there untU February 8, 1879, when 
you ordered me to the Union Stock Yards of Chicago, to iQspect cattle. 
My investigation, in consequence, was thereby interrupted, until on the 
16th of May, 1879, when yon requested me to resume my rormer work. 

The results of my work in investigating swine plague from December 
15 to Februry 7, and from May 18 to July 4, wiS be found briefly 
reported in the following pages: For convenience and to avoid unnec- 
essai'y repetition, I shall arrange the various chapters in the same 
3rder as in my fii^st report, and shall exclude, as much as possible, 
everything already stated in the latter. The following chapters, there- 
fore, may be considered as supplementary to those of my first report. 

1. DEFINITION OF SWINE PLAGUE. 

iN'othing new needs to be added, except that swine plague, although 
I disease sui generis^ peculiar to swine, can be transferred by inoculation, 
ind undoubtedly, also, by means of infected food and wato, to othei 
inimals, such as rats^ rabbits and sheep (Prof. J. Law)^ cattle and dogs, 
24 AG 
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2. SYMPTOMS. 

I have vLsited tliirty-two different hci^ds, and examined a large nam- 
ber of diseased animals, but have very little to add to my former report. 
The essential differences observed are as follows : During the winter and 
in the spring bleeding from the nose, difficulty of breathing, a;nd symp- 
toms of respiratory disorders in general seem to be'more, and symptoms 
of gastric disorders less frequent than in the summer and in the fall. 

3. PROGNOSIS. 

Though always unfavorable, the same, as a rule, is not quite so hope- 
less in the winter and spring as in the summer and early autumn, prob- 
ably because in the former seasons the seat of the morbid process is 
limited more frequently to the respiratory organs and to the pulmonal 
tissue, and is not found so often in the intestinal canal. Still the differ- 
ence, partially due no doubt to some other causes or conditions, to be 
explained further below, is not a very great one, especially if it is taken 
into consideration that swine plague is always more fatal to very young 
pigs than to older animals or full-grown hogs 5 and that more pigs are 
born in the spring than at any other season of the year. Consequently, 
the average age of the pigs diseased with swine plague is much less in 
the summer than in the winter. 

4. MORBID CHANaES. 

Since December 15 numerous examinations (thirty-one is the exact 
number) have been made, but i\o new morbid changes not met with be- 
fore have been discovered, and the combinations in which the various 
morbid changes presented themselves did not essentially differ from 
those already recorded in my first report. It wiU, therefore, be sufficient, 
in order to avoid unnecessary repetition, and to give at the same time a 
complete description of the various combinations of morbid changes 
which have come under my observation, to describe only those few cases 
which presented such variations as may possibly serve to throw more 
light upon the nature of the morbid process, by pointing out some of 
the probable causes of the great diversity of morbid changes found in 
different animals. Swine, just as well as other domesticated animals, 
and perhaps even more than other animals, on account of being omniv- 
orous, and having therefore more opportunity to pick up worm-brood, 
are subject to being inhabited and preyed upon by various species oi 
pM'asitic worms or entozoa, especially at certain seasons of the year, 
These worms, of course, occur just as well in those animals that are 
afflicted with swine plague as in those that have never been exposed tq 
any infection; consequently they are found quite often on post mortem 
examinations. 

As mentioned in my first report, some species of entozoa — Strongylu^ 
paradoxus (in the bronchial tubes), Tricocephalics crenatus (in the 
caicum), and a few others — were found in thirteen animals, or at leas^ 
25 per cent, of the post mortem examinations made last summer and fall 
prior to December 1 ; but no entozoa whatever could be found, notwith 
standing I searched for them in nearly every examination made since 
December 15. The absence of worms or entozoa in 75 per cent, of thi 
whole number of animals dissected inior to December 1, and their en 
tire absence in every animal examined after death since December 15 
proves conclusively, if anything, that the morbid changes characteristh 
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of swiiie plague cannot be the work of worms or entozoa. I will not 
deny that the latter, if i)resent in lodge number^ or occurring in weak, 
starving, and neglected animals, may be able to cause considerable mis- 
chief, and even death; but suoh cases must not be mistaken for swine 
plague. orms or entozoa are found very often in healthy hogs and 
pigs independent of the morbid process of swine jilague, and have no 
connection whatever with that disease. I therefore simply mentioned 
their occurrence in my first report, and did not deem it necessary to 
dwell on their natural history or on the damage which they may be able 
to do. 

The most essential difference between the morbid features presented 
at the post mortem examinations previous to December 1 and those 
found in the animals examined in the winter and spring, consists in a 
more frequent affection of the large intestines (caecum and colon) in the 
summer and fall, while in the winter and spring the principal seat of the 
morbid process was almost invariably in the organs of the chest, but 
especially in the pulmonal tissue. In the summer and fall, or previous 
to December 1, ulcerous tumors in either one or both of the large intes- 
tines, cJBcum and colon, were found in about 90 per cent, of the whole 
number of cases examined, while in the winter and spring they did not 
exist in more than about 50 per cent. 

This difference it seems to me is not accidental, but admits of an ex- 
planation. At any rate, the predominating affection of the organs of 
the chest, and especially the extensive embolism and exudation in the 
lungs, observed invariably in every case in which the large intestines 
were free from ulcerous tumors, may be traced to distinct causes, acting 
principally during the winter. Swine, especially in the cold season of 
the year, on entering their lair and going to sleep in the evening, are in 
the habit of crowding close together, of lying on top of each other, and 
of frequently passing the night in very close quarters. Such crowding 
into a narrow space cannot fail to heat their bodies, to vitiate the at- 
mosphere, and to accelerate the respiration. Consequently it will pre- 
vent a proper decarbonization of the blood and retard its circulation in 
the pulmonal capillaries, and cause more or less congestion of the lungs, 
and prepare those organs for j ust such morbid changes as are effected by 
the ImcilU and their germs. In the morning, after the animals have been 
heated during the night, and are rising from their lair in search of food^ 
the air, especially in the winter, is usually cold and chilly, and, but a mo- 
ment ago reeking and steaming with perspiration, they become chilled 
and commence to shiver. Such a sudden change of temperature neces: 
sarily causes a disturbance of the functions of the lungs and of the skin, 
contracts the expanded capillary vessels of the latter, and thereby com- 
pels the blood to rush to the heart and to the interior parts of the body. 
All this cannot fail to predispose, especially the lungs and heart, to be- 
L;onie the principal seat of the morbid process of swine plague, if the in- 
Cectious principle, the haeilli and their germs, have entered the organ- 
Ism. Moreover, it appears to be probable that an imperfect decarboni- 
sation of the blood promotes the tendency of the bacillus-germs and 
partially developed bacilli to agglutinate to each other, and to form 
:hose iiTcgularly shaped clusters which clog the capillaries, and cause 
n that way extravasation of blood and extensive exudations. Some 
)ther influences may be acting, but those mentioned seem to be the 
principal ones. The greater frequency of morbid changes in the largo 
ntestines and in the digestive canal in general, in the summer and fall, 
J as probably an equally good cause. 

Swine as a rule lead a more independent life in the summer and fall 
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than during the winter. In the summer and fall a great many have ac- 
cess to a pasture, others are allowed to roam at large, and get their food 
and water wherever it is convenieut, and almost all receive at least some 
green food. Further, the bacilli and their germs propagate more rap- 
idly in the summer and early faU than in any other season of the year, 
and the heavy dews, common from July or August till IS^ovember, carry 
down in the night and morning those germs that may have risen in the 
air during the day and deposit them upon the surface of the earth, but 
especially upon the grass and herbage of field and pasture, and in the 
water of pools, brooks, &c; consequently, there can be no doubt that 
an introduction of the disease-germs into the animal organism with the 
food and water for drinking constitutes a more frequent means of infec- 
tion in the summer than in the winter. Now, according to my observa- 
tions, as mentioned in my first report, the morbid process seems to have 
a special tendency to attack the digestive canal, and to produce ulcer- 
ous tumors in the large intestines, if the infectious principle has been 
introduced with the food or with the water for drinking; but this is 
often 'though not always, confined to the organs of the chest and to the 
lymphatic system if the disease-germs have entered the organism through 
a scratch or wound. 

A FEW SPECIAL CASES. ^ 

\ ■ 

1. Post mortem examinatiou of a barrow, niue luoutlis old, belonging to H. Hiller, 
Praireville, Lee County, Illinois. Date, December 29. 

Externally.— l^o rigor. morUSf and carcass yet warm. Skin reddened and purplish on 
lower surface of body, between the legs, behind the ears, and on the neck 

Internally, — Lymphatic glands enlargied; in the lungs gxay hepatization and numer- 
ous emboUc hearths, looking like tubercles, comprising over one-third of the whole 
pulmonal tissue; more than one pint of serum in the chest, and over four ounces in the 
pericardium, capillaries, and larger blood-vessels of the heart, but especially of tho 
auricles, very much injected and tinged with dark-colored blood, so as to give the au- 
ricles an almost uniiorm black-brown appearance; extra vasated blood and large 
cjuaBtities of gelatinous exudation imbedded in the tissue (walls) of the auricles; no 
ulceioas tumors in the in^iestinal oa^al. 

2. Post mortem examination of a pig nine mouths old, weighing 250 pounds, and be- 
longing to Mrs. Harms, Gap Grove, Lee County, Illinois. The animal had jrnt died. 
Date, December 30. 

Externally. — Blood oozing from the nostrils. 

Internally. — Pulmonal ^nd costal pleura nearly everywhere more or less firmly 
united; brown hepatization extending over three-fourths of the lungs; some parta 
almost gangrenous, and containing patches of extravasated blood; oapiUaty blood- 
vessels of the heart, but especially of the auricles, very much injected, and tinged 
with dai'k-colored blood ; left auricle perfectly black ; blood everywhere dark-colorad; 
lymphatic glands every where enlarged ; some incipient ulcerous tuQiors in cieoum, and 
erosions in the mucous membrane of the blind end of the same intestine. The car- 
cass was in very good flesh, and rather plethoric. 

3. Post mortem examination of another pig of same age, belonging to same party. 
Date, January 8. 

Externally. — No changes worth mentioning. 

Internally. — Lymphatic glands somewhat enlarged; adhesion between pulmonai 
aiid costal pleura; one-half of the pulmonal tissue hepatized, numerous embolic 
hearths and extravasations of blood in the hepatized parts of lungs, and the tissue oj 
the heart and of the posterior aorta; some serum in pericardium; auricles of th( 
heart spotted with numerous specks of extravasated blood; desh (fat and lean) every; 
where very yellow; liver more or less sclerotic, and contents of gall-bladder verj 
dark-colored and semi-solid ; spleen daik-colored, and spotted with small rust-coloret 
and elevated spots; small 8i>eck3 and patches of extravasated blood hi mucous mem 
braneof stomach; several ulcerous tumors — some very large, others small — in colon 
erosions and specks of extravasated blood, but no ulcerous tumors in mucous mem 
brane of csecum. 

4. Po8t mortem examination of a pig belonging to Mr. Swi^art, Palmyra, Lee County 
Ulinois. Date, January 14. Pig was killed by bleeding. WhUe aUve, was bleeding 
from the nose, and breathing with diflSculty. 

Morbid Cr^anges.^All lymphatic glands very much enlarged ; pulmonal pleura of lef 
lobe of lungs adhering to costal pleura; red and brown hepatizati<m and numerou 
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specks of extravasated blood in lower half and posterior part of tlie left lobe ; in right 
lobe, three-fourths of the whole tissue hepatized and containing numerous specks of 
extravasat<ed blood in lower half and posterior part of the left lobe; in right lobe 
three-fourths of. the whole tissue hepatized and containing nnmerous specks of extra- 
vasated blood, and also an abundance of fresh and partially coagulated exudation in 
the piilmonal tissue, and on the surface of the pulmonal pleura. The lungs, but es- 
pecially the right lobe, presented a very marked appearance — gray, brown, and red 
hepatization — and fresh exudation in adjoining lobules alternating with each other. 
•Some serum in pericardium; blood in the heart and everywhere else, dark -colored, as 
in all animals in which the pulmonal tissue constitutes the principal seat of the mor- 
bid process; ohe ulcerous tumor in colon; caecum healthy. 

5. Postmortem examination of another pig, nine months old, belonging to Mrs. Hanns. 
Carcass in first-rate condition as to flesh; weight 220 pounds. Date, January IH. 

Morbid changes.— All lymphatic glands enlarged; pleura of right lobe of lungs par- 
tially coalesced to costal plura ; fully two-thirds of the tissue of both lobes of lungs 
hepatized— red and brown hepatization — and containing innumerable small patches 
of extravasated blood and embolic hearths; some serum in thoracic cavity and in 
pericardium; capillary vessels of the heart, but particularly of the auricles, very much 
injected and tinged with dark-colored blood; numerous small red spots (extravasated 
blood), as large as a millet-seed or smaller, in the serous membrane of the small intes- 
tines (jejunum and duodenum) ; numerous large and, some of them, confluent ulcerous 
tumors penetrating into the external or serous membraue in caicum; several smaller 
or medium-sized ulcerous tumors in colon; liver yellowish ; contents of gall-bladder 
semi-fluid and granular. 

6. Post morteni examination of a pig belonging to John Lord, Palmyra, Lee County, 
Illinois. The pig was killed by bleeding to obtain material for experimental purposes. 
Date, January 21. 

Morbid changes. — Besides those usually found in the organs of the chest and in the 
lymphatic system were a profuse proliferous growth of connective tissue and epithe- 
lium cells in process of decay, presenting a profuse ulcerous tumor on the mucous 
membrane <>f the stomach at its large curvature, but no ulcerous tumors in any otheir 
intestine. 

7* Post mort^ examination of two hogs belonging to G. Sartories, near Ga-p Grove, 
Lee County, Illinois. Both animals had recovered from an attack of swine plague 

, oyer two months ago, and were butchered for pork. Date, January 22. One of the 
hogs, NOk 7, dressed 180 pounds, and the other one, No. 8, dLressed 260 pounds. Both 

,1 were of about the same age, and over a year old. 

Morbid changes in No, 7. — Pulmonal and costal pleura connected everywhere by means 
of a loose and very meshy connective tissue, v^hich could be torn without usioig great 
fpree; remnants of partially absorbed hepatization in anterior lobes of the lungs ; 
&nia and inseparable adhesion (union) almost everywhere between the external sorfaice 
of the heart and the internal surface of the pericardium. (The animal, before it 
killed, exhibited asthmatic symptoms.) No other morbid changes could be fonnd^ 
except enlargetnent of most of the lymphatic glands situated in the thoracic and 

, abdominal cavities. 

Morbid changes in No. 8. — All lymphatic glands considerably enlarged; remnants of 
Jbepatization, but yet very distinct, and inclosing two nodules (one of the size of a 
small cherry, and the other the size of a large pea), sequestered by an envelope of 
firm and solid connective tissue in the anterior parts of the lungs; no adhesion between 
thepleuras, and no other morbid changes. (In the chapter headed ''Contagion" I 
shaA have to refer again to these two animals.) 

9, 10. Post mortem examination of two hogs belonging to John Lamken, near Prairie- 
ville, Lee County, Illinois. The same had been afidicted with swine plague, but had 
recovered over two months ago, and were butchered for pork. Both were of about the 
same age and size, and dress^ each about 275 pounds. Date^ February 3. No morbid 
changes in hog No. 9, except smaU remnants of hepatization m the lungs ; and in hog 
No.^ 10 no morbid changes, except a small and unimportant scar in the casctun, indi- 
cating the former existence of an ulcerous tumor. Both hogs undoubtedly had only 
a very mild attack of swine plague, otherwise more important morbid changes would 
have been left behind. If a.ny exudation or hepatization had .existed in the lungs of 
^pg No. 10---and it would be very strange if it had not, because I never found it 
tirely .wanting in any other of the numerous poat mortem examinations I had an bcca- 
ibn to make (about' one hundred since August 1) — it must have been perfectly ab- 
Borbed^ because no trace could be discovered. 

11. Post mortem examination of a pig belonging to Mr. Horace McKay, twelve miles 
north of Champaign, Champaign County, Illinois. A small, evidently stunted animal, 
which had been sick for two months, had a large tumor of the size of a man's fist on the left 
side of the anterior part of its nose. The temperature of the animal, which was killed 
by bleeding, was 104.8° F. Date, June 17. Morbid changes: The tumor was hard, 
Quunly composed of a dense conneotiTe tissue, nmilar to tluit of an intestinal alceroaa 
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tumor, and nndonlDtedly Originated in the mucous membrane of the nasal cavity. Its 
interior concave surfa^e^ oommunicatiug with the latter, was coated with a thick layer 
of a dirty-white or gray-yellowish detritus, the same as coats the surface of the ulcer- 
ous tumors which occur iu the large intestines. Its external surface was convex or 
semi-globular, dark-colored, and almost smooth. 

Internal morbid changes. — ^Two-thirds of both lobes of the lungs bepatized ; some 
almost clear or slightly straw-colored serum in the pericardium and in the chest ; froth 
in the bronchial tubes ; all lymphatic glands enlarged, but no other morbid changes, 
except a small quantity of serum in the abdominal cavity. The tumor, according to 
Mr. McKay, made its appearance two months ago, at the beginning of the disease. 

12. Post mortem examination of a small pig four months old, belonging'to M. Philippi, 
ten miles north of Champaign, Champaign County, Illinois. This animal was very 
emaciated, and may not have weighed over ten pounds. Its temperarure was 10(P F. 
It had been sick four weeks, and was killed by bJeeding. Date, June 24. 

Morbid changes. — Small quantities of serum in the pericardium and in the thoracic 
and abdominal cavities ; lymphatic glands enlarged ; capillary vessels of the auricles 
of the heart gorged with dark-colored blood, and hepatization iu the lungs, comprising 
three-fourths of the left and one-half of the right lobe. 

6. Experiments. 

The experiments made previous to December 1, and recorded in my 
first report, have proved : 1. That swine plagne is infectious, and can 
be <5ommunicated or transmitted from diseased hogs or pigs to healthy 
animals in two different ways : by direct inoculation, and by an intro- 
duction of the infectious principle, either with the food or with the water 
for drinking, into the digestive canal. 2. That an exceedingly small 
quantity of the infectious principle is sufficient to produce the disease. 
3. That the period of incubation, or, more correctly, the stage of coloni- 
zation, does not exceed fifteen days, and lasts on an average from six to 
seven days. 4. That small ScMzomycetes^ the hacilli suis and their germs, 
which are found in all the morbid products, in the blood and other fluids, 
and in all excretions of the diseased animals, constitute, almost beyond 
a doubt, the infectious principle and the real cause of the disease. 

I concluded, when I went to work again on the 15th of December last, 
to make another series of experiments for the puri)ose of ascertaining 
with certainty, if possible : 1, whether the infectious principle consists 
solely in the hacilli and their germs ; 2, whether an animal that has had 
the disease, and has recovered, has lost all further susceptibility, or is 
yet subject to future attacks ; and, 3, whether swine plagTie can be com- 
municated to other animals besides swine. To enable the reader to draw 
his own conclusions, I will first briefly relate the experiments made, and 
then state the conclusions I have arrived at. 

On January 9 I bought two healthy pigs (which I shall designate as 
pigs Kos. 1 and 2) of Mr. H. Lamken, at Prairieville, and put<3ach pig 
by itself in a clean and comfortable pen, which had not been occupied 
by any hogs or pigs for a long time. On January 17 I bought another 
pig, seven or eight months old, of Mr. E. Taddicken, at Prairievilla 
This pig had recovered from swiue plague about two months before, and 
had become somewhat stunted in consequence of its sickness, but had a 
very good appetite, and did not exhibit any symptoms of existing fever 
or of active disease. It was designated as pig jS"o. 3, and was put by 
itself in the pen occupied by pig Ko. -2. which latter was put in with pig 

Jwnnary^l. — Charged one ounce of fresh millr, jnst drawn from the cow, with a mere 
speck of tihe proliferous growth ,of the stomach of John Lord's pig, which had been 
killed by bleeding. The milk thus charged, and contained in a perfectly clean two- 
otmce vial, closed by a tight-fitting glass stopper, was kept at a constant temperature 
of 90 to 100° F. 

January 22.— None of the experimental pigs, bo far, have shown any symptoms of 
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disease. All seem to be in good liealtli. Nos.. 1 and 2 are thrifty and growiog. Inoc- 
ulated No. 3, the one that recovered from a jn-evious atfnek, in the car, by means of a 
atnall Inoculation-needle, with a little jiiice (less than iiaif a drox)) x>ressed out of tlie 
proliferous growth of the stomach of John Lord's pig, killed l)y hh^oding for the pur- 
pose of obtaining fresh material for inoculation, so as to exclude any possibility of 
producing pyaemia. 

January '^3. — Inoculated pigs Nos. 1 and 2 also in the ear, by means of a small inoc- 
ulation-needle, with the milk charged with Ijacilli and bacillus germs on January 21. 
Examined under the microscope, and milk, besides its normal constituents, contained 
numerous 'bacilli and bacillus germs. 

January 24. — All three pigs apparently in good health. None of them show any 
symptoms of a reaction. 

January 25. — All experimental pigs apparently healthy. 

January 26. — Experimental pigs apparently healthy ; all have good appetite. 
January 27, 28, and 29. — All three experimental pigs have good apx>etite. No symp- 
toms of disease. 

January 30. — Pigs Nos. 1 and 3 indisposed, but have some appetite. Pig No. 2 ap- 
parently healthy. 

January 31.— Pigs Nos. 1 and 3 show plain symptoms of disease, are sneezing fre- 
quently, and show a tendency to hide in their bedding. Pig No. 2 apparently all 
right. * 

February 1.— Experimental pigs Nos, 1 and 3 evidently sick, both sneeze and congh 
a great deal, and do not seem to have nnich ai^petito. Pig No. 2 apparently not 
attf^cted. 

February 2. — Experimental pigs about tlie same as yesterday. 

February 3. — Pig No. 1 hides iu its bedding, is emaciaiiid, and has no appetite. Pig 
No. 3 is sick, but eats some. No. 2 is doubtful. 
February 4. — All three pigs about the same as yestcrda,?. 

February 5. — Pig No. 1 has no appetite whalevcr, and is very poor. Nos. 2 and 3 
a1iK>ut the same as ihe day before. 

February 6. — Pig No. 1 about the same as yesterday. No. 3 appears to be lightly 
improving. No. 2 sneezes and sIiowh other H.ymptoms of a mild attack. 

February 7. — Pig No. I eats a liUle. In Nos. 2 and 3 no visible changes. 

As I was called away to Chicago, T had to leave the pigs to their fate; 
but in order to learn what would become of tiieni, I left them with Mr. 
H. Lamken, with the understandings^ that he waa to pay for pigs I^os. 2 
and 3, should they be alive three wcek8 after date. Pig No. 1 was con- 
sidered as not being worth anything. In due time Mr. Lamken sent me 
the money and a note, in which he stated tliat i>igs Nos. 2 and 3 were 
alive and improving, and pig No. 1 of no account, but still alive. 

I intended to subject the causal connection of the hacilli and their 
germs with swine plague to one more (negatix i ) test by inoculating 
healthy animals with morbid fluids (exudations) of diseased animals 
after they had been freed from bacillus-germs, and filtered for that pur- 
pose some pulmonal exudation and blood serum through sixteen papers, 
but did not succeed. The last filtrate examined under the microscope 
still contained a large number of bacillus- germs or globular bacteria. 

The experiments related above prove two things: First, that an in- 
oculation with hacilli and bacilius-genns, cultivated in an innocent fluid, 
mch as fresh milk, can and will produce the disease with just as much 
certainty as an inoculation with pulmonal exudation, or with any other 
bearer of the infectious princij)le tiiken directly I'rom a dead or diseased 
hog. Second, that an animal that has been afflii^ted with swine plague, 
and has recovered, has not lost its susceptibility, but may contract the 
same disease again, though probably in a milder form. The latter fact 
has received furtlier contirrnation by a statement of Mr. Eeichard, an 
intelligent farmer and reliable observer, residing near Prairie ville, who 
informed me that one of his hogs had been sick with swine plague three 
times, but had (partially) recovered after each attack, and was still living, 
but of not much value. Such cases would probably occur oftener, if it 
was not for the malignancy of the disease; the iirst attack has generally 
a £a>tal termination, and the usually very short life of the hog. 
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When called away to Chicago. I was about to commence a series of 
experiments with cattle, for tiie purpose of deciding whether swine 
plague can be communicated to these animals, the same as of sheep and 
rabbitSj which, I had seen stated, had been successfully inoculated by 
Professor James Law, at Ithaca, N. Y. Considering that question at 
any rate as of great practical and scientific importance, something hap- 
pened while I was employed in the Union stock-yard of Chicago as in- 
spector of cattle whicli made it still more desirable to settle the question 
as soon as possible. While there I had to inspect, from February 10 
to May 16, over 300,000 head of cattle. Among that vast number I found 
only one animal exhibiting symptoms decidedly suspicious of contagious 
pleuro- pneumonia, or lung fever. The animal in question was a year- 
ling heifer, and had come in, together with another one, in a car-load of 
hogs from Sublette, Lee County, 111. It was shipped by its owner — so 
I learned afterwards — because it had been ailing for some time, and was 
not doing weU. In order to decide whether those suspicious symptoms 
exhibited during life were those of pleuro-pneumonia, or of some other 
respiratory disorder, I bought the heifer and had it killed by bleeding 
for post-mortem examination. The morbid changes were as follows : The 
lungs filled the wliole thoracic cavity so completely as to show on their 
surface plain impressions of the ribs. Their surface was uneven to the 
touch, and on further examination distinctly limited hepatization, such 
as is characteristic of contagious bovine pleuro-pneumonia, or lung 
plague of cattle, presented itself. It was most developed in the left lobe, 
and particularly in its anterior part, but quite large and distinctly lim- 
ited patches of hepatized lobules, some gray, and some red or brown, 
presented themselves also when the left lobe was cut into, in its central 
and posterior portion. Externally the central and posterior part of the 
left lobe, if looked at superficially, seemed to be healthy, because the 
lobules next to the pleura were not affected. The right lobe, too, con- 
tained several patches of hepatization, but was on the whole, much less 
affected than the left lobe. I cut off some of the worst hepatized parts, 
and put tiiem in a bucketful of clean water; they went to the bottom 
like a rock. Only one small portion of the pleura, say about three inches 
in diameter, and coating a portion of lung in which the hepatization ex- 
tended to the surface, was coated with a slight layer of exudation. Most 
of the lymphatic glands in the chest and in the abdominal cavity ap- 
peared to be enlarged. No other morbid 'changes were found. 

As hepatization in the lungs of cattle is, to say the least, an exceed- 
ingly rare occurrence except in contagious pleuro-pneumonia— *in a 
practice of over twenty years I have never seen it except in that dis- 
ease, neither have other experienced practitioners whom I have con- 
sulted (I will only name Dr. J. O. Meyer, sen., of Cincinnati, and Dr. 
F. W. Prentice, of Champaign, and refer to Professor Gerlach's work on 
Veterinary Jurisprudence) — and as Prof. James Law, of Ithaca, N. Y., 
had succeeded in communicating swine plague, a disease also character- 
ized by distinctly Limited hepatization in the lungs, to other animals than 
swine by means of inoculation, the question arose : Can swine plague 
be transmitted also to cattle, and, if so, what is the case in question ? 
Is it contagious bovine pleuro-pneumonia, or is it swine plague trans- 
mitted to cattle? It was clear to my mind that if it was conta^ous 
pleuro-pneumonia, several cases, or at least more than one case, would 
be existing at the place where the heifer had come from; and if swine 
plague, some lasting and intiniate contact or association with diseased 
hogs must have taken place. I communicated my views to John R 
Sherman, superintendent of the Union stock-yard, and to Nelson Moxiis^ 
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the largest cattle-dealer and exporter in Chicago, and, on consultation, 
it was concluded, in order to obtain certaintv., |p send Dr. F. W. Pren- 
tice, Professor of Veterinary Science in the Illinois Industrial Univer- 
sity, Champaign, 111., at once to Sublette, whore the heifer had come 
from, to make a thorough and searching investigation. Until his re- 
turn, and the contrary had been proven, the worst of the two possibilities 
fiad to be accepted, as it was not known that swine plague could be 
communicated to cattle. Dr. Prentice made a thorough investigation, 
but failed to find any bovine pleuro-pneunionia, or any trace of its ex- 
istence; he learned, however, that the heifer in question had been raised 
in the hog-lot, among the swine, by the same farmer who shipped her to 
the stock-yard, and I know that in Sublette and immediate vicinity an 
immense number of hogs and pigs had died of swine plague in the latter 
part of last fall and the early part of last winter. The absence of any 
contagious pleuro-pneumonia, and the fact that the heifer in question 
had been bom and raised on the same farm from which it had been 
shipped, were sufiBcient proofs that we had not to deal with the bovine 
lung plague. Dr. Prentice and myself were therefore able to contradict, 
on his return, certain perverted statements which had been published 
in several papers. Still, although fully convinced that we had not to do 
with a case of contagious bovine pleuro-pneumonia, we had not >ufificient 
proof to authorize us to pronounce the morbid changes in question the 
product of transmitted swine plague. 

When, in compliance with your order, I resumed the investigation of 
swine plague in May, which had been interrupted in February, it was 
one of my first attempts to ascertain by experiment whether swine 
plague can be communicated to cattle or not. On May 26 I bought 
two healthy heifers, one a common scrub, and about eight or nine months 
old, and the other a half-breed Jersey, about four months old. The lat- 
ter, designated as heifer No. 1, was kept in a good pasture on the same 
farm on which it had been raised, and received, besides grass, sonae milk 
while being experimented with. The former, designated as heiter No. 2, 
being old enough to eat hay, was kept in a good stable in the city of 
Champaign, and was fed with good hay, oats, chopped feed, and water. 
Both animals were inoculated in the ear — received each two punctures — 
by means of a small inoculation-needle. No. I'with less than a quarter 
of a drop of blood, and No. 2 with a similar quantity of serum pressed 
out of an olcerous tumor situated in the scrotum of a recently castrated 
pig, sick with swine plague. Up to June 5, neither of the heifers 
showed any symptom of disease, but it may be remarked th^t heifer 
No. 1, being in a large pasture over two miles from town, could not be 
visited and examined every day ; but heifer No. 2, being in a stable in 
town, and therefore always approachable, was examined at least twice 
every day. 

Jun€ 5. — Heifer No. 2 appears to be less lively ; its muzzle is dry and warm, and the 
temperature (in rectum) lU-^.5" F. Heifer No. 1 perfectly healthy. 

June 6. — Heifer No. appetite changeable ; muzzle dry ; temperature 102.6° F. 

June 7.— Heifer No. 2, muzzle moist ; otherwise no change : temperature 102.4*^ F. 

e/une 8. — Heifer No. 2, muzzle moist; appetite good. (Broke theremometer, and 
therefore failed to ascertain temperature. ) Heifer No. 1 evidently all right in every 
respect. 

Jvm 9. — Inoculated heifer No. 2 at 5 o'clock p. m., by means of a hypodermic syringe 
with half a drachm of pulmonal exudation, obtained from the lungs of a pig belong- 
ing to Mr. Coffee, in Campaign. The pig was examined immediately after death, and 
presented all those morbid changes which are characteristic of swine plague. ,The in- 
jection was made just behind the shoulder-blade into the subcutaneous connective 
tissue. Heifer No. 1 was inoculated by the same means with one drachm of the same ma- 
tniaL The injection was made into the loose oonneotive tiasae of the dewlap. The 
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exudation used was perfectly free from any putrid smell, and contained, examined 
under tlie microscope, numerous baciUus-gejins, and some bacilli. 
June 10. — No visible reaction in either animal. 

June 11. — Heifer No. 2, no change, excei>t a very slight swelling attacked by a few 
flies at the place of inoculation. 
June 12. — Heifer No. 2, changeable appetite. 

June 13. — Heifer No. 2, no morbid symptoms whatever; temperature, 102° F. 

June 14. — Both heifers apparently in first-rate health. ' 

June 15.. — Heifer No. 2 shows signs of illness ; breathes fifty-six times aminnte ; muz- 
zle dry and abnormally warm; appetite slow and irregular; eyes somewhat dull. . 

June 16. — Heifer No. 2 shows at times plain indications of illness, and at times seems 
to be all right ; coughs some ; dung rather hard, dark-colored, and coated with sticky 
mucus. Temperature, 103.4° F. 

June 17. — Heifer No. 2 evidently sick; muzzle dry and hot; appetite irregular and 
changeable; dung hard and dark-colored as yesterday; respiration accelerated. The 
animal acts rather dull, and shows a tendency to lie down. Temperature, 103.6° F. 

June 18. — Heifer No. 2, in the forenoon the same as yesterday, except the temperature, 
which was as low as 102° F. In the afternoon apparent improvement; muzzle moist, 
but temperature 103° F. 

Heifer No. 1, till date, has not exhibited any conspicuous symptoms of disease ; at 
least none has been observed by Mr. Moore, who keeps the animal in his pasture, and 
is perfectly familiar with all the various symptoms of swine plague. Examined the 
animal at 9 o'clock, a. m., and found the muzzle dry and abnormally . warm ; the 
breathing accelerated, and the temperature, taken without any struggling or resist- 
ance, 103.5° F. 

Jtme 19. — Heifer No. 2, no essential change ; muzzle sometimes moist, Bometimes 
dry; temperature, 103.4° F. 

June 20. — Heifer No. 2 about the same ; dung of the consistency of stiff dough, and 
blackish in color (the food consists of very good hay, some oats, and occasionally some 
bran or chop-feed); temperature, 103.5° F. 

June 21. — Heifer No. 2, no essential change; breathing a little more accelerated, but 
the eye somewhat brighter; temperature, 103.6° F. 

June 22. — Heifer No. 2, no essential change; temperature, 104° F. 

June 23. — Heifer No. 2, temperature in the morning, 104.4° F. ; in. the eveidng, 
103° F. 

June 24. — Heifer No. 2, temperature in the morning, 103° F. Inoculated the same 
in the evening once more by means of a hypodermic syringe with ten drops of the 
pulmonal exudation of Mr. Philippics pig. 

June 25. — Heifer No. 2 less lively, more dumpish than on preceding day ; temperature. 
103.6° F. 

June 26. — Heifer No. 2, no essential change; temperatgre, 104° F. 
June 27. — ^Heifer No. 2, about the same ; temperature, 103.7° F. 
June 28. — Heifer No. 2, appears to be more lively ; appetite improved ; temperature, 
103° F. 

June 29. — Heifer No. 2 eats and drinks well ; muzzle moist ; temperature, 103.6° P. 

June 30. — Heifer No. 2, muzzle hot and dry in the morning. Took at 1 o'clock, p. 
m., a few drops of blood from a vein of its left ear, which, examined under the micro- 
scope, contained a few moving hacilli and several clusters of bacillus-germs (see draw- 
ings). The temperature, taken at the same time, was only 102° F. At 6 o^clock, p, 
m., respiration fifty-six breaths in a minute, and temperature 104.4° F. 

Heifer No. 1, examined in the afternoon, appeared to be all right. According to Mr. 
Moore, it had acted dumpish and been out of appetite for a few days, but had recovered. 
So it may be concluded that heifer No. 1 has had a very mild attack, but its vigorous 
constitution has enabled it to overcome the effects of the infectious principle. 

July 1. — Heifer No. 2, muzzle Lot and dry; temperature 103.8° F. 

July 2. — Heifer No. 2, muzzle moist ; respiration accelerated ; the animal breathes 
over sixtv times a minute; auscultation reveals a slight rubbing sound, and increased 
bronchial breathing; temperature 104.6° F. In the evening temperature down to 
103° F. 

July 3. — Heifer No. 2, temperature at 9 o'clock, a. m., 103.6° F. (It may be remarked 
here that heifer No. 2, during the whole experiment, had a very quiet, clean, and 
moderately dark stall, 5x10, where she was not at all, or but very little, molested by 
flies, where the air was always pure, and where nothing occurred liable to raise the 
temperature of the body above normal ; on the contrary, where the conditions were 
rather such as to keep the temperature at the lowest point, because the animal was 
tied, had no exercise, and was naturally of a very quiet and docile disposition. It 
scarcely ever offered any resistance while being examined.) 

At 9.15 o'clock, a. m., lieifer iTo. 2 was killed by bleeding by a pro- 
fessional bntxjlier. 
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Morbid changes found attliepost-mortem examination. — Distinctly limited 
(circumscribed) hepatization at several places in both lobes of the lungs, 
each single patch comprising only a few lobille^j but very distinct and 
well defined. (See photograph of Plate I, of a portion of the anterior 
part of the left lobe, w^hich shows two small hepatized patches.) The 
most extensive hepatization was found along a larger bronchus in the 
posterior part of the left lobe. The hepatized parts or patches amounted 
to about 4 or 5 per cent, of the whole pulmonal tissue. The mucous mem- 
brane of the bronchai was found to be slightly swelled ; a small quantity 
of serum was found in the pericardium and in the chest, and a little more, 
a few ounces, in the abdominal cavity. The lymphatic glands situated 
in the chest, and those belonging to the mesenterium, were enlarged, 
some of them, especially the latter, to a considerable extent. All other 
organs appeared to be perfectly healthly and normal. The blood prob- 
ably was a shade darker than that of perfectly healthy cattle butchered 
or killed by bleeding. 

The experiment with heifer No. 2 has proved beyond a doubt that 
swine plague can be communicated to cattle by direct inoculation, though 
perhaps only in a mild form; 2, that cattle possess less susceptibility 
than swine, and are not easily infected; and 3, that the principal morbid 
changes of swine plague, communicated to catfcle by inoculation, present 
themselves as hepatization of the pulmonal tissue, and are essentially 
the same in cattle as in swine. 

Since the possibility of a communication of swine plague from hogs 
to cattle has thus been proved, and since it has been ascertained by 
other experiments that swine plague is communicated from hog to hog, 
not only through wounds and scratches (direct inoculation), but also 
with, equal facility by an introduction of the infectious principle with 
the food, or with the water for drinking, into the digestive canal, there 
remains in my opinion, not the least doubt tliat the heifer killed in Feb- 
ruary in the Union stock-yard, which was raised in a hog-lot among dis- 
eased hogs, and compelled not only to eat and drink with diseased hogs, 
but probably also to consume food and water soiled and contaminated 
with the exceedingly infectious excretions of diseased hogs, was diseased 
with communicated swine plague, aggravated, maybe, by rough treat- 
ment and transportation by rail. Nay, more, it was even possible that 
the cattle (steers) condemned last winter in England as affected with 
pleuro-pneumonia, and alleged to be American, and even Western cattle, 
have either not come from the West, or from any of the Western States, 
in which contagious pleuro-pneumonia has ever been known to exist, 
or have not been diseased with contagious bovine pleuro-pneumonia, 
but only with communicated swine plague. On a great many farms in 
nearly all the Western States, the steers and Logs to be fattened for the 
market are frequently fed in one and the same feed-lot, and eat the same 
food and drink of the same water. It is therefore possible that swine 
plague, since it prevails almost everywhere in the whole stock-i^roducihg 
West, has been communicated in a few instances to steers ; that those 
steers affected with only a very mild attack, too mild to be noticed, 
passed through the stock-yards in the West and at the sea-coast as unsus- 
pected and healthy animals, and that the originally mild form of com- 
municated swine plague became sufGciently aggravated by transporta- 
tion, exposure, hardship, and confinement on ithe Atlantic steamer, to 
be readily mistaken for boviiie lung- plague or contagious pleuro^piieu- 
mouia by the time the cattle arrived in England. 
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6. SWINE PLAaiTE IN OTHER ANIMALS, 

Professor LaT^ succeeded in commnnicating STv^ine plague to sli(>ep and 
rabbits, and Professor Klein successfully inoculated rats, and so there 
is no doubt that those animals can contract the disease and become the 
means of its spreading. It may therefore be almost superfluous to men- 
tion that I have seen, while acting as inspector of cattle in the Union 
Stock Yard, several rats evidently diseased with swine plague. Pro- 
fessor Law's experiment in inoculating a dog has not been a« successful 
as he desired, and there is no doubt that dogs possess comparatively 
little susceptibility, but they are, notwithstanding, able to contract the 
disease, as will be seen from the following: Mr. JDavid Moore, a farmer 
residing two miles north of Champaign, is known to be a reliable man 
and a close observer of all the symptoms of swine plague in its various 
phases. Last year he lost nearly every hog he had on his place, and 
this spring he lost fourteen pigs. Late in the fall, so Mr. Moore informed 
me, his dog, a pointer, feasted on the unburied carcasses of hogs that 
had died of swine plague. In less than two weeks the dog was taken 
sick and showed symptoms identical, Mr. Moore says, with those exhib- 
ited by his diseased hogs. In about two weeks the dog was ema- 
ciated to a mere skeleton. It was over four years old, and Mr. Moore 
is positive that the disease was communicated swine plague and not 
common dog distemper, a disease which, by the way, was not prevail- 
ing in the neigh borhood^ and which very seldom attacks dogs over four 
years old. Of course this was not a case witnessed by myself, but I con- 
sidered it worth relating, because I know Mr. Moore and cannot doubt 
his veracity. 

7. THE CONTAGIOUS OB INFECTIOUS PRINCIPLE.— ITS SPBEADINa, ITS 
PROPAGATION, AND ITS VITALITY. 

That the hadlU suis and their germs constitute the contagions: or the 
infectious principle and the true cause of the disease has been conflirtneid 
not only by the result of my experiments vrith pigs Nos. 1 and 2/ but 
also by numerous clinical observations. 1. None of the inociilatiojns 
made since August 1 produced any local reaction except the second in» 
oculation of heifer l^o. 2, which was followed by a very slight local reac- 
tion, consisting in a scarcely perceptible local swelling, easily accounted 
for oy the manner in which th© operation was performed. The point of 
the hypodermic syringe used was very weak and rather dull, and an 
opening through the skin had to be made with a knife, which caused a 
wound sufficient to produce such a slight swelling. In heifer No. 1, in- 
oculated on the same day, and with double the amount of the same ma- 
terial, but by means of another hypodermic syringe with a point strong 
and sharp enough to penetrate the skin, no swelling whatever appeared. 
If the infectious principle consisted in something of the nature of a 
virus, or in something that possesses chemical properties, or does not 
need to propagate and to multiply before it can act, a, local reaction 
would have taken place. 

On the other hand, if an animal infected with swine plague receives 
a. wound or an external lesion sufficient to cause congestion and inflam- 
mation, the morbid process is almost sure to localize in the congested or 
inflamed parts. Further, if the infectious principle is introduced into a 
wound or a lesion with inflamed, swelled, or congested borders— for 
instance, in a wound caused by ringing or by castration, &c.— the marbid 
process is sure to develop in the inflamed or congested borders of that 
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wound. All this is easily accounted for if the hacilli and their germs 
constitute the infectious principle, and if the mode and manner in which 
they obstruct and clog the capillary vessels is taken into consideration; 
but it is utterly irreconcilable with the non-appearance of any local reac- 
tion after an inoculation by means of a wound too slight to cause conges- 
tion if the infectious principle possesses the nature of a virus or of a 
chemical agency. 

2. Swine plague, until the last days of December, or until the ground 
becomes covered with snow and the weather exceeding cold, was spread- 
ing from farm to farm and from place to place, but as soon as the tem- 
perature commenced to remain below the freezing poiut, at noon as well 
as at night, it at once ceased to spread from one farm or locality to 
another. At the same time, however, it was also observed that the 
very cold weather of the last days of December and of the first days of 
January — at seven o'clock in the morning of the 2d day of January the 
thermometer indicated at Gap Grove, Lee County, Illinois, a temperature 
of 28° below zero, and at the same hour on the day following a tempera- 
ture of 240 — did not materially interfere with the spreading of swine 
plague from one animal to another in all pens and hog-lots in which the 
disease had previously made its appearance, and in which the way of feed- 
ing and watering the animals was such as to allow a contamination of the 
food and of the water for drinking with the excrements or other excre- 
tions of the diseased hogs, or in which the hogs and pigs, still healthy, 
liad open wounds, sores, or scratches, and had to sleep together with 
the diseased hogs in the same sleeping place and on the same litter — 
old straw and manure, for instance. Afterwards, when milder weather 
had set in, the spreading from one place to another very slowly com- 
menced again. 

Now, if the hacilli and their germs do not constitute the infectious 
principle and the cause of the disease; if, on the contrary, the latter 
consist in some mysterious poison, or an invisible chemical fluid um, the 
facts and observations just related cannot be explained, because it must 

supposed that the low^ temperature prevailing at the end of the old 
aaid the beginning of the new year, would have affected the infectious 
agency either not at all, or just the same within as without the hog-lot, 
and, at any rate, would not have prevented the spreading of the plague 
ejjcept by destroying the infectious principle. The latter, however, is 
not easily destroyed by frost, but only caused to become dormant tiU 
the temperature rises again, otherwise the exceedingly cold weather and 
cbntihuous frost of last winter would have been sufficient to extinguish 
the disease; and the new outbreaks, or the renewed spreading, which 
took place when the weather became warmer, not only in one locality 
but in a great many, would not have been possible. AH the facts and 
observations, however, will become perfectly harmonious, and be fully 
explained, if the means by which the disease is produced and commu- 
nicated consists of something corporeal, endowed with vitality and 
means of propagation; in other words, if the ba4dlU and their germs 
constitute the infectious principle and the cause of morbid process, as 
wiU become more evident by the following results of my investigation : 

Last summer and fall it was found xhat the bacilli and their germs, 
present in immense numbers in the excrements, urine, and all other 
excretions of the animals diseased with swine plague, were carried up- 
wa.rd into the air by the evaporation of the fluid parts or watery con- 
stituents of those excretions, and came down again with the dew, the 
rain, and other precipitates of atmospheric moisture, and were deposited 
on the surface of everything wetted by the dew or the rain, on the grass 
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and ou other food-plants of field and pasture, and in that way were 
conveyed from one place to another. Such a rising in the air, and such 
a conveyance of the bacillus germs from one place or locality to another, 
cannot be accomplished at all, or only to a very limited extent, while 
everything is frozen or covered with snow, because in that case all the 
moisture and watery parts, which otherwise might have evaporated, are 
locked ivp by frost — have become solid. 

3. It was further observed that swine plague spread the most rapidly, 
and was the most malignant, among herds in which the animals had 
external wounds, sores, or lesions, caused by recent ringing, castration, 
&c., and in all those swine-yards or hog-lots in which an old straw-stack 
served as shelter and sleeping place, Avounds, sores, and scratches con- 
stitute a port or entree for the disease-producing germs, and partly 
rotten and constantly damp old straAV-stacks not only catch the organic 
particles, such as the hacilU and their germs, that may be floating in the 
air, but also shelter and protect them against destructive influences, 
and favor and promote their development, propagation, and dissemina- 
tion, first by being warmer, in the winter at least, than the surrounding 
atmosphere, and secondly, by absorbing and causing to evaporate, 
in consequence of their porous condition, a gi-eat deal of moisture. 
Clinical observations have convinced me that an old straw-stack may 
preserve the infectious principle for several months. The above facts, 
too, if looked upon in a proper light, will go far to show that the infec- 
tious principle must be something endowed with vitality and means of 
propagation. 

4. When resuming my investigation in May, I went again to Cham- 
paign, Champaign County, Illinois, because I had been informed of the 
existence of swine-plague in the immediate vicinity of that place. Ar- 
riving there I found my information to be correct, but found also that 
the disease, which had never entirely ceased to exist in that county 
since July a year ago (1878), was spreading very slowly, and made a 
temporary stop, or ceased to spread immediately after each heavy or 
pouring rain, and during the spring most rain-storms in the West are of 
this character. I found, further, that even its propagation within the 
herd became visibly slower or stopped altogether for several days after 
each violent or pouring rain in all such herds as were kept in a pasture 
or a hog-lot sufficiently drained to enable the water to flow olf; but the 
spreading was not visibly interrupted in such herds as were kept in* a 
timber-lot or in a pen under roof. So I have necessarily corae to the 
conclusion that each pouring rain brought down the Mcilli and bacillus 
germs floating in the air and washed them away at once, not only from 
the grass and herbage, but also from the surface of the ground. In 
timber lots, however, it was different 5 there the force of the rain was 
broken by the trees and the usually rank vegetation beneath, and there 
the water does not run off as fast as from a i)asture, or from a bare hog 
lot. Besides, the drainage in the timber, as far as Illinois is concerned 
at least, is usually very indifferent. 

As to the nature of the infectious principle there can be, in my opinion, 
no more doubt ^ and in regard to its spreading my recent observations 
have corroborated the conclusions arrived at last summer and fall. To 
sum up, swine plague si)reads and is communicated to healthy animals: 
first, by an introduction of bacilli and bacillus germs into the digestive 
canal with the food and water for drinking; and, second, through 
wounds, sores, and scratches, or by direct inoculation. Whether they 
can also enter (and communicate tUe disease) through the whole skin, 
and through the whole resj)iratory mucous membrane, free from any 
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lesions wlmtever, is doubtful, and a question I liavc not been iible to 
decide. According- to what 1 have bocu able to f^co and to obi:jerve it is 
not probable, still it may be possible. 

The bacilli and tlieir germs can be conveyed from one place to an- 
other not only in and with the morbid i)roducts of the disease, and the 
tissues, iiuids, and excretions of the diseased and dead animals by them- 
selves, or by adhering to and contaminating other inanimate things, 
fluid or solid, but also independent of any other vehicle through the air 
at a distance of a mile, if circumstances are favorable, and iu the water 
of running streams. They are even able to propagate in water, espe- 
cially if it is not free from organic admixtures. An incident hai)pened 
while I was, last winter, at Gap Grove, which is worth relating. On 
January 27, in the afternoon, I filtered some i)ulmonal exudation of a 
pig that had died of swine plague through several papers for the pur- 
pose of freeing it from the bacillus germs v/hich it contained. The filter- 
ing was done on a small table in a corner of the room, and the apparatus 
was left standing on that table with the wet papers (4) in the funnel after 
the filtrate had been removed. In the evening the latter was examined 
under the microscope on another table in the opposite part of the room, 
and as my two highest objectives are immersion lenses, I had to use wa- 
ter, and had a tumblerful of clean well-water on my table, just drawn 
from a deep well. When through with my work, instead of pouring the 
water out, I placed the tumbler on another table about four feet distant 
from tlie filtering apparatus. l!^ext morning I went to Chicago to return 
on the 30th. In Chicago I procured a new objective, also an immersion 
lens, and about the first thing I did after my return was to try that ob- 
jective. Finding everything undisturbed in my room, and' the tumbler 
with water exactly where I placed it, and not intending to examine but 
a test object, I did not go for fresh water, but used a drop of the water 
in the tumbler for the immersion. While adjusting the focus, I discov- 
ered that the water, which I knew had been absolutely free from organic 
bodies, was swarming with hacilli and bacillus germs of the same kind 
as those in the pulmonal exudation, I made then a thorough examina- 
tion of the water not only with the new, but also with the old objectives, 
and found that every drop taken from above (the surface) contained 
myriads of hacilli, some of them moving very lively, while in a drop 
taken from near the bottom but comi)aratively few could be found. 
The filtering paper left in the funnel wet and full of bacillus germs and 
hacilli was perfectly dry. All the moisture had evaporated ; the aqueous 
vapors had carried the bacillus germs with them into the air, and many 
of them undoubtedly had been deposited in the tumbler and in the water 
it contiiined, and had there developed and x>i'opagated. Another solu- 
tion is not well possible. The next day tlie water was examined once 
more, and it was found that the number of the hacilli had become still 
greater. Soon after I drox)i)ed a few grains of thymol into the watei', 
and two hours later e\ cry bacillus had been destroyed — at least none 
could be found. 

The peculiarities and the " freaks in the spreading of swine plague 
are best illustrated by a brief history of the disease and its progress on 
Henry Miller's farm, one mile north of Prairieville. Late in the fall of 
1877, when no swine plague was existing within fifteen or twenty miles 
of his place, Mr. Miller bought twenty-six shoats in a i)artof Whiteside 
County in which swine plague at that time was prevailing and had beeu 
prevaihDg very extensively. Those shoats themselves appeared to be 
healthy, but had been exposed, as was learned afterwards, to the influ- 
ence of the infectious principle, and it is possible and even probable that 
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one or more of them tmffered from a mild attack; at any rate, those 
shoats introduced the germs of the disease into Mr. Miller's herd, be- 
cause soon after their coming swine plague made its appearance in a (so- 
called) sporadic form. Whether one of the new shoats or an animal be- 
longing to the old herd was the first victim Mr. Miller does not remember. 
A few words concerning Mr. Miller's farm and swine yard will be neces- 
sary. His farm consists of 320 acres of undulating prairie, divided by 
Sugar Creek into two parts, and his swine yard is large, slopes a little 
towards the creek, and contains several hog sheds and cow sheds, which 
are covered with old straw. The losses during the winter, or until 
spring, were not very severe, only now and then a few animals died, but 
in the spring, after the sows had farrowed, Mr. Miller lost a great many 
or most of his young pigs, and only a tew of his older hogs, something not 
very strange if it is taken into consideration that the season, a cold win- 
ter, had not been favorable to a rapid and vigorous propagation of the 
infectious principle,^ and that young pigs not only possess the greatest 
susceptibility and succumb to the slightest attack, but also have for ob- 
vious reasons far more chances to become infected than older hogs. As 
soon, however, as the heavy spring rains set in the disease ceased to 
make much progress — at any rate, from May till August but few* new 
cases and few deaths occurred. The pouring rains, it seems, washed 
away most of the disease germs into the creek, and the current carried 
tiiem olf. But in the early part of August, as soon as the season for 
heavy dews arrived, the disease almost at once commenced to spread 
very rapidly, and the swine died very fast. Mr. Miller's whole herd con- 
sisted of 240 head, and 237 died ; only three survived or remained ex- 
empted. At that time no other case of swine plague existed in the whole 
neighborhood, and, according to the best information I could obtain, 
there was none within twen^ miles. Soon, however, the disease com- 
menced to spread from Mr. Miller's herd to those of his neighbors, first 
to the herd of his neighbor towards the north — the prevailing wind was 
firom the soutJi — then all around, and finally over the whole township 
and beyond. In November, 1878, Mr. Miller, when he had only three 
hogs left, bought again thirty-two bead. These, too, very soon became 
infected, and commenced to die at the rate of one, two, and three a day. 
On December 29, fourteen had died, two died that day, and most of the 
others were sick and died afterwards. The fluctuations in the progress 
of the plague in Mr. Miller's herd may seem to be strange at a first view, 
but if all circumstances are taken into consideration, they become very 
interesting, and contribute very much to a better understanding of the 
nature of the disease. 

Another case, which shows how easily swine plague may be commu- 
nicated, may also be worth relating. Pat Murphy lives miles south 
of Gap Grove. Up to January 2, he had lost five hogs out of a herd of 
ten head; seven had been sick, but two had recovered. Mr. Mui'phy's 
place, altiiough on a public road, which, however is but very little used, 
is rather secluded. He made the following statement, which scarcely 
needs any comment : About ten days or two weeks before his hogs 
showed any symptoms of disease, a wagon loaded with several carcasses 
of dead hogs on the way to a rendering establishment passed by his 
hog lot adjoining the ioad on the east, and separated from it only by a 
fence. 'Whether Mr. Murphy's hogs became infected by the passing of 
the wagon with the dead hogs — ^tl^ wind was from the west and blew 
the emanations of the latter into the hog lot — or not^ is a question diffl^ 
cult to decide. One thing, however, is cei'tain, Mr. Murphy's hogs were 
the first ones that were taken sick in his immediate neighborhood, and 
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those of his next neighbor south, Mr. Hadeler's, became affected next. 
Mr. Hadeler lost one hundred head, and saved nine. His hogs affected 
those of Mr. Lawrence, who lives a little fLu:*ther south, close to the 
northern bank of Rock River. From Mr. Lawrence's farm the disease 
traveled west half a mile, , and invaded Mr. MuUer's herd. I was at his 
place on January 3, soon after the plague had made its appearance. 
Mr. Muller had his herd divided, and kept one part in one yard, and the 
other in ian adjoining one separated from the former by a board fence. 
The disease was prevailing only in one yard, in the one toward the east. 
Five animals had died. Owing, probably, to the severe cold, and to the 
15 or 18 inches of snow covering the ground and preventing evaporation, 
the plague remained confined to the eastern yard, and the animals in 
the western yard escaped. 

I could cite many more cases illustrating the peculiarities of swine 
plague LQ its spreading or propagation, but those given, I think, may 
suffice. The mortality, all other conditions being equal, is always 
greater the larger the herd and the younger the animals. 

La my first report I stated that the vitality of the bacilli and their 
germs is not very great, except where circumstances and surroundings 
are favorable. This opinion has been confirmed by further observations 
and experiments. In all animal substances the bacilli and their germs 
are destroyed, or at least disappear, as soon as putrefaction sets in ; or, 
to be more definite, they begin to disappear in animal fluids and other 
animal substances as soon as the putrefaction bacteria make their ap- 
pearance (see drawings), and cannot be found after the putrefaction bac- 
teria have become numerous. On the other hand, if contained in a 
fluid that does not undergo putrefaction, or in which bacterium termo 
iocs not appear, the vitality of the bacillus suis^is a great one. On the 
^7th of January last I put some filtrated pulmonal exudation (of a pig 
bhat died of swine plague) swarming with baciUus germs, but consisting 
)f about one-half of water, which had been added by moistening the 
iltering papers lq a 1-ounce vial with a tight-fitting glass stopper, and 
eft it untouched until the 12th of April, when I exammed it again, and 
bund numerous ba^lli suis^ some of them moving very lively. The vial 
md its contents, meanwhile, had been exposed to a variety of temper- 
iture, ranging from the freezing point to nearly 100^ F. 

On June 10 I took two perfectly clean 4-tonce vials, and put in each 
hree ounces of clean well-water in which^o bacteria nor any other 
iving thing could be found. In one vial, ma«ed No. 1, 1 put half a drop 
>f the fresh pulmonal exudation of a pig thafflad died of swine plague 
Mr. Coffee's), and in the other vial I put one drop of the same pul-' 
aonal exudation and three drops of pure carbolic acid. Both vials were 
tnmediately closed with new corks, and sealed perffectly air-tight with 
sphaltum. Both vials were opened and their contents examined on 
uly 24. The water in vial No. 2 was examined first, and contained a 
3w motionless bacilli and some clusters of bacillus germs. The water in 
ial No. 1, which was examined next, contained a few moviijg and several 
lotionless bacilli, numerous germs, single and double, several clusters, 
nd a few (two or three on a sUde) well-preserved blood-corpuscles. 
As has been stated in the chapter on "Morbid Changes'' (cases 7 and 
), I had an opportunity on January 22 to make a post mortem examina- 
on of two hogs which had been down with swine plague in the early 
art of November, and had recovered two months ago, and had thus a 
lance to see to what extent the morbid changes had been reduced by 
lelting and absorption of the morbid products, and retrogressive pro- 
26 Aa 
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cesses in general. On examining the lungs of one of those hogs (No. 8) 

microscopically, it was found that the serum and melted exudation^ 
which could be pressed out of the hepatized portions, still contained 
some fxicilli and bacillus germs, but no clusters (see drawing), which 
leads me to suppose that under favorable circumstances an animal that 
has recovered from swine plague may, after two months, be able to com- 
municate the disease to healthy pigs. Unfortunately just then no 
healthy pig, not already designed for another purpose, was available; 
otherwise, I would have put that question to a test. If swine plague can 
be communicated by an animal two months after recovery — of bovine 
pleuro-pneumonia it is well known that it can be spread by cattle thai 
nave been convalescent for over two months — ^many, otherwise mysteri- 
ous, outbreaks of swine-plague may be explained. 

■] 8. THE MORBID PROCESS. 

Since my first report was written (December 1) numerous mioFOSCopio 
examinations of morbid tissues, morbid products, blood, &c., have been 
made, and bcmlli suis in different stages of development nave been found 
in every case (see drawings), but as to the manner in which the morbid 
changes are produced nothing new has been discovered; consequentiy I 
have nothing to add to what has been stated in my first report, 
except that all my observations tend to show that most, if not all, ol 
the morbid changes — at any rate those in the lungs and in the skin — ar€ 
brought about by the hctcillus clusters clogging and obstructing the 
capillary vessels. 

9. PERIOD OF INCUBATION OR STAGE OP COLONIZATION. 

Its duration seems to depend somewhat upon the number of the baoill 
and baciUus germs introduced at once into the system, and also upoi 
the stage of development of those disease-producing germs at the tim< 
of intrcSuction. At any rate, the average time which elapses after ai 
inoculation before plain symptons of the plague make their appearance 
varies somewhat according to the quantity of infections material inocu 
lated, and probably also to the resistibility of the animal organism. I 
large quantity inoculated at once may cause a temporary reaction oi 
the second day, while a very small quantity, say one-sixth or one-eight] 
of a drop, of pulmonal exudation does not produce any visible effect i] 
less than five to seven days, 

10. MEASURES OF PREVENTION. 

The cheapest and best way to get rid of swine plague is to stamp it ou1 
notwithstanding the disease has been allowed to exist a whole quart€ 
of a century, and has been permitted to spread over twenty-nine State 
and Territories. A radical extermination is the only thing that will t 
effective, unless it can be proved that a spontaneous development is tal 
ing place, or can take place, within the borders of the United State 
Fortunately, the low temperature of the winters in our principal porl 
producing States facilitates a stamping out, if undertaken at the prop( 
time — ^in the winter and in the spring — because alow temperature (frost 
and especially snow, interrupt very essentially the propagation ef tl 
disease-germs and the spreading of the disease, and, although m 
absolutely destroying or killing the hacilU aiid their germs, cause a grei 
many of them to perish or to be in a dormant state for some time. B 
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sides that, the number of hogs and pigs in existence from the first of 

January to the first of April is a cDmparatiyely striall one, because most 
of the hogs have beet shipped and butchered, and the young pigs have 
not been bom. But the measures of extermination or stamx)ing out must 
be thorough. Anything undecided, doubting, hesitating, or wavering 
and favoring, will be of no avail, but will only tend to prolong the ex- 
istence of the plague and increase the cost. Still, as long as we have 
no stringent legislation that applies to the whole country and will be 
obeyed and be enforced everywhere, no results can be expected. 

As to local measures of prevention, in every case they must consist in 
a thorough destruction of the infectious principle, or, what is practically 
the same, in promptly removing the animals to be protected out of the 
reach or influence of the haoilli and their germs. Whether the latter are 
destroyed by physical agencies or by chemical means, so-called disin- 
fectants, is immaterial. What I have said in my first report in regard 
to keeping not more than two or three animals together in movable pena 
constitutes probably the best means of protection, as far as single herds 
are concerned. But I admit that such a separation is sometimes im- 
practicable, or may be considered as too expensive or too troublesome 
by the owner, and it may also happen that an infection has taken place 
before the necessary preparations have been made. In such a case a 
strict and, if necessary, repeated separation of the healthy animals from 
the diseased ones, not only as to pens and yards, but also as to attend- 
ance, and a thorough cleaning and disinfection of the infected premises, 
constitute the least that may be expectfed to afford any protection. That 
the food and water given to the healthy animals must be clean and un- 
contaminated with the infectious principle, and that dead animals must 
be buried or be cremated at once, may not be necessary to mention 
again. As a disinfectant, I would recommend carbolic acid as one of the 
cheapest and most convenient, notwithstanding that some others may 
be more effective. 

A few cases will illustrate what is necessary and what may be ex- 
pected of simple and local means of prevention, but it must be kept in 
mind that in the summer and in the fall, when everything favors a rapid 
development, propagation, and dissemination of the disease germs, much 
more circumspection and thoroughness is required than in the winter, 
when a low temperature and a lunited evaporation of moisture retard 
the propagation and dissemination of the bacilli and their germs, or in 
the spring, when heavy rains may wash the latter away. In winter and 
spring strict separation and good care are usually sufficient to prevent 
a serious spreading of the disease ; in the summer and fall the most 
scrupulous care will be required in guarding against an introduction ol 
the infectious principle and in destroying it wherever it may happen to 
exist, provided it is contained in, or adheres to, something on or in which 
it can be destroyed, either with or without its vehicle. 

Mr. H. Fisher lives one and a half miles north of Prairieville, and 
half a mile north of H. Miller. He makes swine breeding his principal 
business, and his accommodations for his hogs are nearly perfect. His 
swine-yard is divided into several divisions, and each division again 
into several separate apartments, composed each of a spacious yard and 
a good and well- ventilated pen with a wooden roof. Each separate 
yard, finally, contains a good trough for water and a wooden platform 
for food. Consequently, his herd, when occupying the swine-yard, is 
practically divided into many smaU herds, perfectly indei)endent of 
each other. The food (com) is thrown on the platforms, and the water 
for drinking is pumped from a well by a wijidmill, and conducted 
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through pipes and hose into the numerous troughs. In the early part 
of August, 1878, Mr. Fisher sold two hundred hogs and pigs at auction, 
which sale reduced his herd to seventy-eight head,*the number of which 
it consisted when swine plague invaded Ms place. When the first case 
occurred most of the seventy -eight animals were running out in the 
pasture, and there, it must be supposed, most of the animals that were 
taken sick became infected; at least but a few new cases of disease 
occurred after the hogs were kept up again in their yards and pens. 
Although Mr. Fisher did not use any medicines whatever, his total loss 
amounted to thirty -three head out of seventy -eight ; forty-five head re- 
mained exempted (most of them) or recovered (a few), while his nearest 
neighbor, Mr. Miller, lost two hundred and thirty-seven animals out of 
two hundred and forty. Fisher's sanitary arrangements were good — 
nearly perfect — and his herd was divided into small lots, none of them 
numbering more than five or six animals, while Mr. Miller's hogs and 
shoats were all in one herd. Comment will not be uecessary. 

Mr. F. Brauer, at Gap Grove, had, in the early part of January, one 
hundred and forty hogs and shoats in two yards, separated by a fence — 
sixty barrows in one yard and about eighty sows in the other.. Mr. 
Brauer's nearest neighbors west and east live only a little more than a 
quarter of a mile from his house; the neighbors northwest and south- 
east are farther away, and due north and south no house is nearer than 
a mile. Swine plague prevailed or had been prevailing between Sep- 
tember and January, on every farm adjoining Mr. Brauer's. On hia 
place the two swine-yards, whicfl are side by side and destitute of any 
old straw stack and of half-rotten piles of old straw or hay, are on high 
gix)und sloping toward the east, and are protected toward the west by 
barns, stables, and sheds. The food consists of corn from a corn-crib, 
which constitutes a part of the northern fence or inclosure of the yard 
occupied by the barrows, and the water for drinking is pumped by a 
windmill from a deep well, and conducted through iron pipes into the 
troughs. On the morning of January G, one of the barrows was found 
dead, and presented at the post mortem examination, which was made 
immediately, just such morbid changes as are characteristic of swine 
plague. The infectious principle, it is supposed, had been introduced 
by some horses which were running at large, jumping fences, and in 
the habit of visiting all the swine-yards and corn-cribs in the whole 
neighborhood in search of com. Mr. Brauer, to avoid greater losses 
after that one barrow had died, sold and shipped immediately forty-six 
of his barrows, so that only thirteen animals remained in the north- 
ern yard. The latter was cleaned at once, and disinfected by a 
liberal sprinkling with diluted carbolic acid once a day, on January 6, 
7, and 8. The thirteen barrows in the northern yard and the eighty 
sows in the southern yard have remained healthy, and no new cases 
. have occurred. 

Mr. Swigart, in Palmyra Township, kept his hogs and cattle (steers 
to be fattened) in a yard which contained two old straw stacks, and 
was well littered with half-rotten straw and hay. When I visited his 
I)lace the first time, on the 14th of January, fourteen hogs had died, 
several were sick, and some apparently yet healthy. The first cases 
liad occuiTcd only a week or two previous. The diseased hogs were all 
bleeding from the nose. I advised Mr. Swigart to immediately separate 
the apparently healthy animals from the sick ones by removing them 
to a non-infected place, and give to each animal twice a day about 
ten drops of carbolic acid in the water for drinking. This advice was 
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complied with, and none of the animals removed from tlie infected yard 
became diseased. " 

Mr. Dillon, one and three-quarters mileis nortii of Champagin, had lost 
two pigs diseased with swine plague on June 10, on which day he re- 
moved his small herd of fourteen head to a non-infected locality. No 
other deaths had occurred when I left Champaign on July 5. 

II. TREATMENT. 

In regard to treatment no new discoveries have been made, but my 
views, expressed in my first report, have been very much confirmed. 
Good care, clean and uncontaminated food and water, strict separation 
from diseased animals, and scrupulous cleanliness, so as to prevent the 
animals from satisfying their vitiated appetite for excrements and urine, 
and from introducing thereby into their organisms more and more of 
the infectious principle, go a good ways in preventing an attack of 
swine plague from becoming very malignant and in facilitating a recov- 
ery. Medicines seem to be of little avail — at least everything that has 
been tried without any prejudice has failed to produce visible good re- 
sults. Patent nostrums and secret medicines have done more barm 
than good. Mr. Hoyt, of Mendota, informed me that one of his neigh- 
bors, who had extensively invested in "Eureka Specific,'' had lost in 
proportion more hogs than anybody else in the neighborhood that had 
not used any medicines whatever. 

If it is intended to stamp out the disease, any treatment of the sick 
animals should be prohibited by law, unless a suflicient bond is given 
to cover any possible damage that may result, because the treatment of 
such a contagious or infectious disease always involves great danger in 
so far as it tends to preserve the infectious principle and facilitates the 
spreading of the plague. To destroy the cause, or, what is the same, 
the infectious or contagious elements, wherever and in whatever shape 
and form or substance it may exist, is the only rational way of dealing 
with such diseases. Swine plague should and ought to be treated the 
same as rinderpest or cattle plague, pleuro pneumonia or lung plague, 
glanders, and farcy. The most thorough and decisive measures are in 
the end the cheapest. 

Eespectfully submitted. 

H. J. DETMEES, V. S. 

Chicago, III., July 25, 1879. 



SUPPLEMENTAL EEPOET. 

Sir : Immediately after you re-employed me, on the 8th of Octobei ' 
last, and instructed me to resume the investigation of swine plague, I 
took the necessary steps to obtain reliable information as to where the 
disease might be prevailing to such an extent as to afford sufficient 
material for my purpose, and soon learned that the disease existed in 
several counties in Illinois and Wisconsin, within a radius of two hun- 
dred miles from Chicago. For several reasons I chose as a suitable 
locality for my investigation the county of Henderson, in the western 
part of the State of Hhnois, and on the eastern bank of the Mississippi 
Eiver, notwithstanding sufficient material might have been found much 
nearer my home — for instance, in the county of La Salle. Every county 
and every place in this State, in wliich swiwe plague is or has been pro 
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vailing, contains one or more rendering-tanks, and men who speculate 
upon tlie credulity of the farmer when in distress, and try t^o sell him 
a ^^siire cure for hog cholera'' at an enormous price. I know a large 
number of farmers who paid from $30 to $60 for a worthless prescrip- 
tion, and others who paid as much as $100 for worthless medicines, 
composed of substances that can be bought in the market for about $5. 
These i)ersons — the tank-men and the "sure-cure men" — find it in their 
interest to keep the farmer ignorant, to prejudice his mind, and to pre- 
vent, if possible, a thorough investigation. So it happens that many 
farmers deny the existence of the disease if approached by a stranger, 
or are asked questions concerning the health of their hogs. A great 
many farmers have also another motive for keeping the existence of 
swine plague a secret. They sell their hogs and pigs for whatever they 
can get, and ship them to Chicago as soon as the well-known disease 
makes its appearance. In Chicago, however, the city board of health 
is at present more vigilant than formerly, and condemns a few diseased 
hogs almost every day. This has had a good effect, in so far as the 
buyers have become a little shyer and more careftd, and refiise to buy 
every diseased animal that is offered ; they have also commenced*to in- 
quire where the diseased hogs are shipped from, and where swine plague 
is existing. The farmers and country dealers who send them are, there- 
fore, interested in denying and concealing the existence of the disease. 
Some farmers, to my certain knowledge^ have even stooped so low as 
to sell and ship their diseased hogs, not m their own name, but in that 
of some irresponsible person, and don't like to hear swine plague men- 
tioned. Consequently, any investigation of the disease is exceedingly 
difficult and almost impossible, unless the investigator is either per- 
sonally known or introduced by a citizen who commands the confidence 
of his community. Not being personally acquainted in any of those 
counties in which the disease, according to information received, was 
prevailing to an extent sufficient for my purpose, I chose a place where 
I could procure such an introduction. I happened to be acquainted 
with one of the most prominent and influential citizens of Henderson 
county, Mr. James Peterson, at Oquawka, who, on corresponding with 
him, invited me to his place, stated that he would take great interest in 
my investigation, and promised to go with me through the county and 
introduce me to the farmers whose herds had become affected. His in- 
vitation, of course, was accepted, and as his promise has been fully 
redeemed, his kind offer has considerably facilitated my work. One 
other reason induced me to select Henderson County. I considered it 
of some importance to observe the disease in different localities, differ- 
ent at least as to soil and drainage. In most of the places in which I 
carried on my former investigations, the soil is entirely different from 
that of Henderson County, which is very sandy, especially along the 
Mississippi Kiver. Champaign County, for instance, is almost level, 
and the soil is a rich black loam 5 Lee County, or at least that portion 
of it in which 1 investigated last winter, is somewhat similar, only more 
undulating and better drained ; Stevenson County, in the neighborhood 
of Freeport, is still more undulating, and Fulton County is again some- 
what similar to Champaign. 

In my former investigations of swine plague, I made it my principal 
object to ascertain the nature and the workmgs of the morbid process, 
and the real cause or causes of the disease and its spreading. In resum- 
ing my investigation this fall — ^in October last — ^I thought it would best 
serve the purpose to make it a special object to obtain or to search foi 
such results as are of an immediate and practical value to the fEirmerj 
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porlt-producer, and swine-breeder. In other words, to ascertain as fiar 
possible the means or media by which swine plague is actually and prin- 
cipally spread from place to place, from herd to herd, and to learn by 
observation and experiment what maybe done by the individual farmer 
and swine-breeder to protect his herd, and to effectually prevent the 
spreading of the plague, or to stop its progress. I made it also an object 
to decide, by means of experiment and observation, whether the morbid 
process, once developed, can be arrested by a simple medical treatment 
•—such a one as can be applied by the farmer — or not. Before I state 
the results of my present investigation, it may be in order to first make 
a few general statements, and to give the facts and observations upon 
which those conclusions have been based, so as to enable the reader to 
judge without bias, and to form an opinion of his own. I may also be 
allowed to state that to obtain these facts and make these observations 
J have visited twenty-five different herds of swine in different parts of 
Henderson County, and several of them from four to eight times ; have 
made fifteen post mortem examinations ; subjected to a special treatment 
six different herds, namely, those of Messrs. Kennedy, Gilchrist, Eice, 
Morris, Beaty, and Graham ; and have experimented on three healthy 
.pigs, specially procured for that purpose. It may further be stated that 
fhe disease is, or was, prevailing this fall and winter, or from October 
13 till the present, in a much milder form in Henderson County, a few 
fierds excepted, than it was last year at the corresponding season in the 
counties of Champaign, Stevenson, Fulton, and Lee. At any rate, the 
prevalence of the disease was not sl^ general, its spreading was not as 
rapid, and the mortality was not as great as during the same months 
of last year in the counties named. The morbid process, too, in a ma- 
'jority of cases at least, was found to be hmited almost entirely to the 
organs of the chest (lungs, pleuras, and heart), and to the lymphatic 
system; while last year serious morbid changes in the intestines, suQh 
as ulcerous tumors in the Ciecum and colon, presented themselves in 
about 75 per cent, of all the cases examined, in addition to the morbid 
changes invariably found in the respiratory organs. This greater leni- 
ency of the disease must, of course, be taken into consideration in judg- 
ing the results of the experiments, and the effect of the measures of pre- 
vention and of the medical treatment. 

Still, notwithstanding this greater leniency and the frequent absence 
of conspicuous morbid changes in the intestines, numerous examinations 
of living animals, fifteen post mortem examinations, and repeated micro- 
scopic investigations have conviuced me that the disease prevailing 
this fall and winter among the swine in Henderson County is exactly 
the same swine plague found last year in the counties of Champaign, 
Btevenson, Fulton, and Lee, only this year's epizootic is milder, and the 
digestive organs, but especially the colon and csecum, are less frequently 
affected, wluch may account for the decreased mahgnancy or fewer 
deaths and the slower spreading, because the infectious principle is 
always the most concentrated, or, what is the same, the disease-produc- 
ing germs, the Schizomycetes or bacillus germs, as I have called them 
before (perhaps, erroneously, c/. below), are always the most numerous 
in the excrements of animals in which the morbid process is prominently 
developed in the intestinal canal. The duration of the disease in the 
individual animals, or the time which elapses from the appearance of 
the first symptoms till a termination, either in death or convalescence, 
is reached, seems also to average a longer time this winter — in Hender- 
son County at least — than last year at the other places named. Several 
circumstances, undoubtedly, have combined to produce this result Last 
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winter, particularly in tlio latter part of December (1878) and in the 
month of January (1879), the temperature of the atmosphere was very 
low ; it snowed considerably ; the snow became very deep and covered 
the ground for a long time; consequently, everything on the surface of 
the ground remained unchanged and unmoved, and the evaporation of 
moisture was very limited. The disease-producing germs, or the Schiz- 
omycetes, which constitute the cause and infectious principle of swine 
plague, although not immediately and necessarily destroyed by frost 
and snow — recent developments have shown that these germs may re- 
tain their vitality for a considerable length of time even if imbedded in 
ice— were prevented from rising into the air, and thus from being carried 
by winds from one place to another, neither could the same be conveyed 
from one herd to another in streamlets and currents of water, because 
everything was frozen and covered with snow; consequently, these 
germs or Schiaomycetes could not propagate; they were kept dormant 
or in a state of rest, and there can be no doubt that a great many, per- 
haps most of them, were thus prevented from finding their proper nwitts 
and therefore perished. Consequently, in the latter part of the winter, 
1879, but little disease was existing. The plague had almost died out 
everywhere. Toward spring, however, sporadic cases made their ap- 
pearance, especially at the borders of timber lands and in swine yards 
and pastures which contained old straw stacks, or something of a simi- 
lar nature calculated to give shelter and protection and the means of 
'propagation (warmth and moisture) to the Schizomycetes or disease- 
producing germs. From such cei^t^rs, at the close of last winter when 
snow and frost disappeared, the dfsease commenced slowly to spread, 
but in the spring nearly every week or ten days a pouring rain set in 
and probably washed away most of the germs or Schizomycetes which 
existed at places accessible to swine, or at which a chance was given to 
enter the organism of a hog or pig with the food or water for drinking. 
Be that as it may, one thing is certain, immediately after a heavy or 
pouring rain a perceptible stop or cessation could be observed in the 
spreading of the disease, while each time after the lapse of about a week 
a renewed spreading took place, to be interrupted only by the next heavy 
or pouring rain. Thus the plague made but little progress until the 
pouring rains became less frequent or ceased altogether, or till July and 
August, when a drier season set in, in which heavy dews took the place 
of heavy rains ; but even then, in midsummer, swine plague failed to 
make as rapid progress as a year ago (1878), because the season very 
soon became too dry to be favorable to a rapid and extensive propaga- 
tion and dissemination of the disease-producing elements. Further, 
during last fall and the larger part of the present winter, the season, 
with brief interruptions, has been very dry, at any rate in Henderson 
County; and it seems a dry season is not at all favorable to the propa- 
gation of swine plague, unless drainage is very poor and the soil is in- 
clined to be wet. Careful observation has convinced me that continued 
dry weather on the one hand and pouring rains on the other have a 
decided tendency to reduce, and a common wet spell, brought about by 
repeated light rains — a few of about a week's duration were experienced^ — 
wUl invariably promote the spreading of the disease. If it is taken into 
consideration what has been ascertained in regard to the nature of the 
Schizomycetes, and the manner in which they are conveyed from herd 
to herd, and from animal to animal [cf. below), no explanation will be 
necessary. 

Whether the circumstances just related have also diminished the in- 
tensity of the infectious principle or the vitality of the Schizomycetes 
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by not affording favorable conditions for development and propagation, 
or sufficiently frequent changes from wit6i^ to without, and vice versa^ 
of the animal organism, as seems to be the case, or whether they have 
only reduced the number of those microscopic parasites by causing a 
great many to perish, or denying them an opportunity to reach their 
proper nidus or place of development in the body of a hog, will be very 
difficult to decide, and is practically immaterial. 

At first, it appeared that the disease was milder only in Henderson 
County, and I thought the sandy soil, the hilly or somewhat broken sur- 
face near the Mississippi Eiver, and the, therefore, more perfect drainage 
might have something to do with it; but this probably is the case only 
to a very limited extent, because reliable people have assured me that 
the disease was last year (1878) just as malignant in Henderson County 
as in any other place. Stillj the sandy soil, good drainage, &c., is prob- 
ably not altogether without mfluence, especially if the season is inclined 
to be dry, for, even during the present winter (1879-^80), the disease 
proved to be more malignant in the eastern parts of the county, in the 
vicinity of Biggsville, wheie the soil is darker and heavier and the sur- 
face less broken than further toward the Mississippi. 

One other circumstance may also have contributed somewhat in caus- 
ing swine plague to be more lenient this year than a year ago. All con- 
tagious and infectious diseases, in order to affect an animal, seem to 
require in the latter a certain degree of predisposition; in other words, 
the disease-producing Schizomycetes, in order to be able to produce mor- 
bid changes, seem to require certain conditions which do not exist in the 
same degree in every animal, and which, to all appearances at least, 
may even be entirely absent in some few animals, or may become par- 
tially or fully exhausted, or completely destroyed under peculiar circum- 
stances; for instance, by a previous attack. Further, it is well known 
that on the first appearance of almost every contagious or infectious 
disease those animals, as a rule, become affected first and succumb 
soonest which possess the greatest predisposition or offer the most 
favorable conditions for the development and the effectiveness of the 
infectious principle. Swine plague does not seem to make an exception. 
Wherever it prevailed very extensi vely a year ago, it may be presumed that 
the hogs and pigs which possessed a special predisposition, or offered very 
flEbvorable conditions, and became exposed to the influence of the infectious 
principle, contracted the disease and have since died, aod consequently 
are out of the way; that most, if not all, of the older hogs at present 
existing, especially as the disease prevailed last year almost everywhere, 
are animals with comparatively little predisposition ; and that the pigs born 
since last spring and now living are mostly the offspring of sows which 
were not much predisposed, or did not offer very ftivorable conditions 
for the development of the disease. That such a difference as to predis,- 
position must exist becomes patent by the fact that in nearly every 
affected herd, no matter how malignant the disease may prove to be, 
one or a few animals will either remain exempted altogether or will con- 
contract the disease only in a very mild form, and recover. It receives 
also some additional confirmation by the fact that wherever swine 
plague makes its appearance for the first time it usually proves more 
maUgnant than at places at which it has been prevailing year after year, 
^ provided the quantity and intensity of the infectious principle are about 
the same. In Henderson County the disease has been an almost regular 
visitor for twenty-seven years, and in Southern Wisconsin it is a com- 
^ paratively new disease. According to a letter received in December 
j (1879) from a reliable person in Bloomington, Grant County, Wiscon- 
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Bin, swine plague, notwithstanding a very small beginning-— it was intro- 
duced by one diseased pig from Iowa — in November last caused very 
severe losses there. 

FACTS AND OBSERVATIONS ILLUSTRATING THE MEANS BY WHICH 
SWINE PLAGUE IS SPREAD. 

1. Mr. Kennedy^ s Jierd, Rozetta^ Henderson County^ Illinois. — I made my 
first visit to Mr. Kennedy's place on October 14, and found a few cases of 
Bwine plague. His hogs had been all right till within a few days* The 
disease had been introduced by three animals recently bought out of an 
infected herd. 

2. Mr, ForicarWs lierd^ near Sagetown. — I was at Mr. Porward^s place 
on October 20.' He has no near neighbors. His farm is a very large one, 
somewhat isolated, and situated at the head of several ravines. Con- 
sequently several small streamlets, so abundant in Henderson County, 
have their source on the farm, and only one has its source above, ana 
runs through it. The piece of ground used by Mr. Forward as a hog 
pasture is flanked on three sides by timber, and his herd of swine, thus 
somewhat protected by the lay of the land against an invasion of swine 
plague, remained exempted from that disease until last year. Three- 
quarters of a mile from Mr. Forward, situated at the head of a ravine, 
which, however, does not extend through the farm, is a rendering-tank, 
where dead hogs are rendered up into grease or lard-oil. At the tank 
the carcasses are cut up, pieces are frequently lying about, and those 
parts which do not contain any grease or which are not worth tanking, 
such as the lungs, intestines, &c., parts which usually constitute the 
principal seat of the morbid process, are thrown into the ravine, and 
are washed away by the water if the season is rather wet, or remain 
where they are thrown till it rains. Further down this ravine unites 
with another one, and these two united form a small creek, which 
empties into the Mississippi Eiver. Every herd of swine that had access 
to that creek became affected, and nearly every animal died. According 
to Mr. Forward's statement, his herd of swine, about two hundred head, 
remained exempted from swine plague till last winter (1878-^79). One 
morning he found in his hog-lot the head of a dead hog, deposited there, 
he thinks, by a dog, which picked it up at the rendering-tank. When he 
found it his hogs were already feeding on it. Exactly six days later 
some of his hogs exhibited symptoms of swine plague, soon a great many 
became affected, and finally nearly every hog and pig of his herd died. 

3. Mr. Eohert Hodson^ a storekeeper in Oquawka, made the following 
statement : 

I have a farm on the banks of Henderson Elver, and last year kept quite a herd of 
hogs. One morning I found lodged at my hog-lot, Tvhich joins the river, a dead hog, 
^hich had come down stream, and had probably been thrown in some distance above. 
My hogs discovered it earlier than I, and were feeding on the carcass when I oame. 
Ten days later they commenced to die. My loss amounted to fully $1,500. 

4. Mr. W. H. Lord, who lives in Warren County, on the county line 
between Warren and Henderson, stated to me on October 24 that he 
had had no disease among his hogs since 1862 except two years ago, 
when swine plague was communicated to his herd by a drove of hogs, 
which came from an infected herd, and was permitted, in his absence, 
to stay over night in his hog-lot. That his swine (his herd is not a large 
one, and averages only about fifty or sixty head) remained exempt from 
swine-plague every year except two years ago, notwithstanding tjie 
disease prevailed in his neighborhood annually, is accounted for )3y Mrt 
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Lord as follows: His hog-lot is on highj dry, and bare ground ; oontafcis 
neither straw-stacks, rubbish, half-rotteu mantire, nor pools of stagnant 
water, and is kept as clean as practicable. Further, his hogs and pigs 
are always confined to this yard, and are never allowed to run at large ; 
they receive their water for drinking regularly from a good well, and 
their food from a corn-crib, situated in the northeast comer of the hog- 
lot. (I inspected his place afterwards, and found things exactly as 
stated.) 

5. Messrs. Moir and Peterson several years ago were engaged in the 
distillery business, and fed about 2,000 hogs. Their hog-pen, which is 
Btill standing, but has not been used for several years, is three hundred 
feet long, and situated close to the bank of the Mississippi. Swine 
plague broke out among their hogs and caused a heavy loss. Several 
times it subsided, or was temporarily stopped by a liberal use of chloride 
of lime, employed not only as a disinfectant and used externally, but 
also fed to the hogs by mixing considerable quantities of it with the slop. 
As soon, however, as the use of the chloride of lime was discontinued, 
the disease invariably, in about a week, broke out anew, and was just 
aB malignant as ever. The experiment was repeated several times with 
the same result. Finally Messrs. Moir and Peterson conceived the idea 
of dividing the long pen into a dozen separate apartments by putting in 
partitions, but the fetsding-trough, extending through the whole length, 
of the building, from one end to the other, and sloping gently toward* 
the west, was not divided j the slop, as before, was let in the uppef, 
eastern end, and ran down through the whole length of the trough to 
the lower, western end, where, finally, the refuse was emptied into the 
Mississippi. After this but very few cases of sickness occurred among 
the hogs in the upper or eastern divisions, which received the slop clean 
as it came from the distillery, while in the lo'Wer or western divisions, at 
which the slop arrived after it had passed through the upper and mid- 
dle parts of the trough, and had been 'Boiled and contaminated by all 
the hogs in the apartments above, nearly every animal became affected 
and died. In the lowest divisions not one escaped, while in the upper 
ones no deaths occurred. It is, however, but justice to state that Messrs. 
Moir and Peterson, finding much more sickness in the lower than in the 
upper part of the building, soon commenced to use the lowest division 
as a kind of hospital, and used it almost exclusively for sick hogs taken 
out of the upper and middle divisions, which, of course, accounts to 
some extent for the slight mortality in the upper and middle divisions 
of the building, and explains why every animal died in the lowest divis- 
ion, but it does not account for the numerous deaths in the second, 
third, and fourth lowest divisions. 

6. Mr, Sam. Wliiteman^ near Eozetta, had swine plague in his herd a 
year ago last winter, and disposed of every hog and pig he could find 
on the place. He intended to commence anew, and bought twenty head 
of healthy shoats. After receiving them one dead pig, belonging to his 
old herd, was found stiff and frozen in a fence-corner^ where it had 
died. It was immediately buried three feet deep, but in frozen ground, 
and there the carcass remained frozen till the latter part of winter, when 
it was found unburied and consumed by the twenty healthy shoats. 
Ten days later the shoats commenced to die of swine plague. 

7. Captain William Morris^ in Bald Bluff Township, near the county 
line between Henderson and Warren, gave me the following informa- 
tion : Near his farm. Snake Creek empties into the north branch of Hen- 
derson Kiver. About two years ago somebody dumped two loads of 
dead hogs into Snake Creek, six miles above its junction with the river. 
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The stench soon became almost unbearable, and every hog or pig which 
h^d access to the creek or river became affected with swine plague. Mr. 
Morris at that time had a large herd of hogs, but he kept them shut 
up in his hog-lot away from the river, and his herd was the only one 
within six miles on that river which remained exempt. 

8. Mr, Morrises herd of swine. — 1 was on his place for the first time on 
October 31. He had then about four hundred hogs and pigs or shoats, 
most of them running at large on a farm of 317 acres, and about forty 
or fifty of his shoats showed such symptoms as are observed during the 
first stages of swine plague. Only one animal had died {cf. below). 
He had bought, and received on October 18, a drove of hogs and shoats 
— about thirty head — out of an infected herd. Some of the animals be-f 
longing to that herd still exhibited symptoms of disease, but were con- 
sidered as convalescent, while others appeared to be perfectly healthy, 
or showed only slight traces of having been sick. When I was there 
the whole drove was shut up by itself in a separate hog-lot, but had been 
driven over the farm, and was fed and taken care of by the same per- 
sons who attended to the other hogs. The first symptoms of sickness 
among Mr. Morris's old herd were noticed a few days ago, probably on 
October 25. 

9. Mr. Morrises herd again.^Ou November 18, Mr. Morris informed me 
that to test whether a wound would absorb the infectious principle, he 
had, several days before, contrary to my advice, castrated a few (five) 
apparently healthy boar pigs, and had kept them separated from the dis- 
eased portion of his herd. When I was there (on November 18) three 
of these pigs were dead, and a fourth one was in a dying condition, not- 
withstanding the very mild form in which the disease was prevailing, 
especially in the herd of Mr, Morris. 

10. Mr. Jo/mEa^aii, near Biggsville, informed me on November 19 that 
his pigs commenced to show symptoms of disease just a week after they 
had been marked by cutting their ears. Swine plague was prevailing 
in the neighborhood. 

11. Mr. PendarviSj an intelligent farmer and dealer in cattle and hogs 
at E-aritan, in the southern part of Henderson County, informed me on 
November 24 that a few years ago one of his neighbors lost nearly all 
his hogs. In his hog-lot was an old straw -stack, which served as a 
sleeping-place for the animals. A few months later this neighbor bought 
a healthy lot of hogs or shoats, and ftimed them into the hog-yard 
which contained the straw -stack. Swine plague very soon broke out 
among them, and nearly all died. A whole year later this neighbor 
again bought a healthy lot of hogs and turned them into the same yard 
which still contained the same old straw-stack, and soon the disease 
once more made its appearance, notwithstanding the fact that at that 
time no swine plague was prevailing anywhere in the neighborhood. 
After this the neighbor inclined to accuse the old straw -stack as the 
cause of the mischief, removed it promjjtly, cleaned his swine-yard thor- 
oughly, and kex)t it free from old straw, &c. He has not had a case of 
swine plague among his hogs since the straw-staek was disposed of. 

12. Mr. BicketPs herd, on Henderson River, three miles from Oquawka. 
I was on Mr. Rickett's farm on November 9. He has his herd of swino 
divided, and keex)S one portion, about thirty head, in an inclosed yard 
on high, dry, and bai-e ^;round, free from straw-stacks and stagnant pools 
of water, where they receive their water for drinking from a weD close 
to the fence. The other portion of his herd is running at large, and has 
access to the river. Among the latter swine plague has made its ap- 
pearance, while the hogs which are kept in the yard are jjerfectly healthy. 
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Mr. Eickett stated that to his certain knowledge dead hogs have been 
thrown into the river above and have floated down past his place. 

13. Mr. William B. Graham^s herd, two miles from Biggsville. My 
first visit to his place was on December 29. Mr. Graham's herd con- 
sisted at that date of 127 hogs and shoats, a majority of which had been 
ringed late in October. The whole herd had the run of a large pasture 
and of a corn-stalk field, and slept till within two days in a huge straw- 
stack. The common feeding-place was around a corn-crib in the stalk- 
fieldj and the water for drinking was obtained from a small streamlet of 
running water flowing diagonally from northeast to southwest through 
the pasture. This small creek or streamlet has its source above, on the 
farm of one of Mr. Graham's neighbors, who also has his hog-yard or hog- 
pasture on the same streamlet, but above. In the early part of Decem- 
ber, or (more likely) in the latter part of November, swine plague made 
its appearance in the herd of his neighbor, who immediately sold and 
shipped his whole herd, probably to Chicago, as soon as he found his 
animals sick and dying, or after he had lost a few. In Mr. Graham's 
herd the disease made its appearance, according to his statement, on 
December 21 or 22, but probably a few days earlier, because the first 
symptoms very likely had been overlooked. Up to December 29 three 
animals had died, and were hauled away early in the morning before my 
arrival by the "dead-hog man," or tank agent. 1 found from twenty- 
five to thirty animals unmistakably sick, about forty or fifty doubtful, 
and about fifty or sixty, to all appearances, perfectly healthy. Among 
the sick ones, which were aD such as had been ringed — at that time no 
sick animal could be found among those that had not been ringed — 
about a dozen or more had badly swelled and ulcerating noses, and pro- 
duced at each breath a snorting or snuffling noise. Although Mr. Gra- 
ham, having invested in " sure-cure medicines," did not consent at that 
time to subject his herd to an experimental treatment, or did not give 
them into my charge, I advised him to separate the healthy animals from 
those evidently sick, and to remove the former to a non-infected place 
out of the influence of the infectious principle. When I visited him 
again, on January 10, he had made a separation, but had moved the 
healthiest or best portion of his herd to a piece of low ground, full of 
hazel brush and low scrubs, situated below and to the southwest of the 
old hog-pasture, and traversed by the same small creek. This was un- 
doubtedly the very worst piece of ground to which he could have taken 
healthy hogs for protection, because all the water passing through that 
piece of ground came from the old hog-pasture, and the animals in con- 
sequence had to drink infected water. On January 10 most of the ani- 
mals taken to that piece of ground, and constituting originally the best 
portion of the herd, had died; only a few were still alive. 

14. Mr. GampheWs herd at Monmouth.-^Mi. Campbell informed me on 
February 11 that a few years ago he had his hog-lot on the banks of a 
creek; swine plague broke out in his herd and nearly every animal 
died. He is sure the disease was communicated to his herd by the 
carcasses of dead hogs which floated down the creek. 

The above facts and observations, which have not been observed by 
myself, have been communicated to me by reliable persons, whose verac- 
ity cannot be doubted. They corroborate my former conclusions con- 
cerning the infectiousness and the spreading of swine plague, as stated 
in my previous reports, and demonstrate especially — 

1. That swine plague, very probably, is not communicated, at least 
i\ot easily, unless the infectious principle (the Schizomycetes) is intro- 
duced either into the digestive apparatus with the food or with the 
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water for drinking^ or directly into the blood throngh wounds, sores, 
scratclieSj or external lesions {cf. No. 4, W. H. Lord, and No. 12, Bick- 
ett). 

2. That the carcass of a hog or pig that has died of swine plague will 
communicate the disease to healthy swine, if eaten by the latter before 
it is thoroughly putrified (c/. No. 2, Forward ; No. 3, Hodson ; No. 6, 
Whiteman). 

3. That even frost is not sufficient to destroy the infectious principle, 
provided the Schizomycetes, which constitute the same, are not exposed 
for some time, for instance, on the surface of the ground, &c., to the 
direct influence of the low temperature, but prote^cted against external 
influences by some organic substance (cf. No. 6, Whiteman, and No. 11, 
Pendarvis.) i - ■ 

4. That swine plague is readily and frequently communicated to 
healthy hogs by means of the water used for drinking, if it is contami- 
nated with the infectious principle either by the carcass or parts of a 
carcass of a dead hog, or by the excrements, urine, and nasal (fbscharges, 
saliva, &c., of tho diseased animals, and that in many places a gross, 
and sometimes even criminal, carelessness is prevailing in contaminat' 
ing and infecting the waters of rivers, creeks, streamlets, &;c., by allow- 
ing diseased animals to have access to them, and by throwing in the 
car( asses of dead hogs, by which a considerable spreading of swine- 
plague is effected {cf. No. 2, Forward; No. 3, Hodson; No. 7, Morris j 
No. 12, Eickett; No. 13, Graham ; No. 14, Campbell). 

5. \That one or a few diseased swine can, and frequently do, commu- 
nicate swine plague to a whole herd of healthy animals by infecting tho 
food 6s water for drinking by means of their dirty feet and noses, soiled 
with their excrements, urine, nasal discharges, saliva, or blood, as the 
case may be {cf. No. 6, Moir and Peterson 5 No. 8, Morris ; No. 13, Gra- 
ham). 

6. That every wound, scratch, or sore on the surface of the body con- 
stitutes a port of entry for the infectious principle of swine plague, if 
the latter is prevailing in the immediate neighborhood {cf. No. 9, Mor- 
ris 5 No. 10, Eagan 5 No. 13, Graham). 

7. That an old straw-stack — any other porous body undoubtedly as 
well — may preserve the infectious principle for months, and even for a 
whole year {cf. No. 11, Pendarvis). 

8. That the infectious principle (the Schizomycetes) enters the animal 
organism, and communicates the disease more readily and sooner through 
external sores and lesions than through the digestive canal or any other 
means {cf. No. 9, Morris ; No. 10, Eagan 5 No. 13, Graham). 

SWINE PLAaUE NOT LIMITED IN HTS ATTACKS TO SWINE, 

That swine plague can be communicated to other animals besides 
swine has been demonstrated by the experiments of Dr. Klein, Professor 
Law, and myself, and also by several clinical observations 5 but the 
question as to whether swine plague can also be communicated to human 
beings is yet undecided, because such experiments, inoculations^ necessary 
to decide that question, can be easily made on animals, but, for obvious 
reasons, not on human beings. As to' the latter, we have to rely entirely 
upon clinical observation and accidental infection. The director (the 
late Prof. A. O. Gerlach) and the faculty of the Eoyal Veterinary School 
at Berlin, Prussia, officially gave it as their opinion iu a report bearing 
dateof February 25, 1875, that swine plague — '%wmorrhagische Follicular- 
Dij^htherie des DicMarms^l in the report---can be communicated to human 
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beings {of. ^^€hita>ehlUcher Bericht ueber verdorhene Leberwuerste^^ com- 
municated in Gerlach's ^'Arcliiv fuer irAssemeJiaftUche und praJctische 
Thierheilkundey^^ Yol. I, page 182). It may also not be out of place to 
relate a case that occurred last summer in Knox County, Illinois. A 
weU-to-do and highly respectable family, residing near Yates City, lost, 
in last July, three childien, aged respectively thirteen, five or six, and 
two and a half or three years, of a disease diagnosed by the attending 
physicians as diphtheria. The two remaining children of the same 
family also became affected, but recovered. Five physicians were in 
attendance, and made a careful research as to the possible cause or 
causes, and could find but one thing which might be construed as such. 
The family used ice which had been taken from a creek into which, 
above, some hogs (hogs that had died of swine plague) had been thrown 
just before the water of the creek became frozen. My informants are a 
highly respected physician in Biggsville, Dr. Maxwell, and a near rela- 
tion of title afflicted family, Mr. John McKee, who has a drug-store in 
the same place. 

FACTS AND EXPERIMENTS RELATING TO TREATMENT AND PREVENTION. 

Considering it as one of the principal objects of my present investiga- 
tion to ascertain what may possibly be accomplished in regard to treat- 
ment and prevention, or rather as to arresting the spreading of swine 
plague from herd to herd and from animal to animal by such means as 
are at the command of the farmer, and can be employed by every one 
who possesses common intelligence and an ordinary degree of watchful- 
ness, I made quite extensive experiments with six different herds of 
swine, numbering from twenty-odd animals to about four: hundred, Or, 
on an average, about one hundred and fifty head each. 

1. Mr. Kennedy* 8 herd. — ^My first visit, as already stated, was made on 
October 14. Mr. Kennedy kept his herd of swine, of twenty-odd head, 
in a pasture a short distance from his house. He had recently bought 
a few pigs out of an infected herd, and thereby introduced the plague 
among Ms swine. I found three sick animals, among them one that was 
very sick. These three, on my advice, were immediately taken out of 
the pasture and put in an open pen by themselves, built expressly for 
them in the orchard. The other hogs or shoats were also taken out of 
the pasture and shut up in a yard, which had formerly served as a cat- 
tle-yard. The three diseased pigs were treated with hyposulphite of 
soda, of which they received each, three times a day, a (heaped) tea- 
spoonful in their water for drinking. I further instructed Mr. Kennedy 
to feed and water each time, morning, noon, and night, first his healthy 
shoats and then the sick ones, and not to enter or go near the pen or 
yard of the healthy animals after he had been to the sick pigs. My 
directions, as far as I could le^jrn, have been faithfully complied with in 
every particular ; at any rate, the medicines have been promptly given 
according to my directions. My subsequent visits to Mr. Kennedy ^s 
herd were on October 17, 18, 21, 24, and 27. One of the sick pigs died 
on October 23 and another on October 26 5 only one of the three recov- 
ered, which, as I learned afterwards from Mr. Kennedy, was doing well 
and was again with the herd. Of the latter, only one animal exhibited 
once slight symptoms as if affected — ^it coughed some — and although my 
advice to separate it from the herd was not complied with, no further 
developments have taken place. The sick animal which recovered had 
only a comparatively slight attack of the disease, and with the care be- 
stowed upon it — a clean^ spacious pen, clean water, and clean ibod-^ 
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would probably have recovered even if no medicines whatever had been 
ased. In this herd, therefore, the hyposulphite of soda probably failed 
to do any good, although it seemed during the first week of the treat- 
ment as if a slight improvement was observable, due, very Ukely, more 
to a change of quarters, clean water, and clean food — in the pasture the 
animals had- access to a stagnant pool of water — than to the medicine. 
Still, whenever medicines are given, people, as a rule, are always inclined 
to ascribe every change for the better to their use. 

2. Mr. Gilchrisf^s herd. — ^Mr. Gilchrist lives on a large farm, twelve op 
thirteen miles from Oquawka, on the Warren County line. My first 
visit to his place was on October 14. His herd consisted of over one 
hundred head of hogs and shoats, of which about forty showed more or 
less plain symptoms of disease. Several animals had died. I requested 
a division into at least three different lots, which may be designated as 
Nos. 1, 2, and 3. Lot No. 1, it was agreed, should only contain such 
animals" as appeared to be perfectly healthy, and without any symptoms 
of disease; lot No. 2 was to be composed of such animals as did not ap- 
pear to be perfectly healthy, but did not show any plain symptoms of 
swine plague ; and lot No. 3 should include all those animals evidently 
sick. Lot No. 1, Mr. Gilchrist promised should be removed to a piece 
of ground — a small field without any water — which had been planted to 
com, was free from any old straw or other rubbish which might possibly 
harbor any disease-germs, and was to be plowed the next day. Lot No. 
2 he promised to put in another uninfected yard, separate from the reg- 
ular hog-lot or pasture ; and lot No. 3, it was agreed, should remain in 
the old hog-yard, occupied so far by the whole herd. It was further 
agreed that lot No. 1 should receive twice a day ten drops of pure car- 
bolic acid in the water for drinking for 150 pounds of live weight, and 
lots Nos. 2 and 3 each, three times a day, a teaspoonful of hyposulphite 
of soda for every 150 pounds of live weight. Enough of each medicine 
was left to last from three to four days. When I made my second visit, 
on October 18, I found that only a part of the medicine, the carbolic 
acid, which had been given to the whole herd, had been used, and that 
no separation had yet been effected, because Mr. Gilchrist, on account of 
sickness, had been unable to perfect the necessary arrangements. The 
field or yiece of ground intended for lot No. 1, however, had been plowed, 
and was ready for the reception of the animals. The plan of separation 
underwent a slight change as to lot No. 3, which it was thought best to 
divide again by putting the most seriously affected animals, lot No. 4, 
in a couple of open pens, situated in the barn-yard, and originally built 
for hog-pens, but unoccupied for a long time, and by leaving in lot No. 
3, in the old swine-yard, only such animals as were evidently, though not 
dangerously, sick. It was further decided that lots Nos. 1 and 2 should 
be treated with carbolic acid, and lots Nos. 3 and 4 with hyposulphite 
of soda. On the whole the herd was not any worse than on my first visit, 
except that a few more animals were coughing. Only one animal had 
died, and a post mortem examination made of this, but the result was not 
very satisfactory on account of the high state of putrefaction. Another 
pig, however, about five months old, was kiUed by bleecHng for the pur- 
pose of a post mortem examination, Eesult: Morbid changes (hepa- 
tization) in the lungs, and enlargement of the lymphatic glands, as 
usual; a few ulcerous tumors in the intestines ; numerous entozoa (alive) 
in the choledochus, and some dead worms in the intestines. Went again 
to Mr. Gilchrist's on October 21 and 24, and found that all arrangements, 
as agreed upon, had been carried out. Lot No. 1 was on the plowed 
ground; lot No. 2 in another separate yard; lot No. 3 in the old hog< 
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lot; and lot !No. 4, composed of seven very sick pigs, in a couple of small 
open pens in the barn-yard, separate from any of the yards occupied by 
the others. The medicines, too, had been given according to directions. 
On examining the several lots on October 24, 1 found in lot No. 1 a small 
pig, a so-caUed runt, that showed symptoms of disease. It belonged to 
lot No. o, but being very small had crawled through the fence. It was 
immediately removed, and afterwards kiUed for post mortem examina- 
tion. In lot No. 2 a sick pig was also found, which was likewise removed. 
In lot No. 3 nearly all the animals showed more or less plain symptoms 
of disease, but none were very bad or dangerously sick. Lot No. 4, as 
stated, contained the worst cases, and was originally composed of seven 
animals, but the number had been reduced to five, for one had died, 
and another had escaped over the rather low fence. Of these five ani- 
mals, two, on examination, proved to be very sick. 

The post mortem examination of the small pig, mentioned above, re- 
vealed the usual morbid changes in the lungs and in the heart to a lim- 
ited degree, and nothing extraordinary except a firm adhesion (or union 
by firm connective tissue) between the posterior part of the left lobe of 
the lungs and the costal pleura. 

Left more medicines — carbolic acid and hyposulphite of soda — Mntli 
directions how to use them, with Mr. Gilchrist. 

Went again to Mr. Gilchrist's on October 31, and found that the two 
very sick pigs and one of the others of lot No. 4, and a few of lot No. 3, 
had died, and that aU others were doing well. In order to learn the final 
result I visited Mr. Gilchrist's herd once more, on December 16, and 
found that no deaths, and no plain cases of sickness, had occurred in 
lots Nos. 1 and 2, with the exception of the pig which was removed 
from lot No. 2 on October 24, and died afterwards. Lot No. 2 had been 
removed early in November to another yard or place, a piece of plowed 
ground. In lot No. 3 comparatively very few deaths had occurred. 

It must be stated that during the whole experiment none of the hogs 
or pigs received any water except such as was pumped by a windmSl 
from a deep well. Formerly the animals had access to a little streamlet 
proceeding from some springs. The medicines (the carbolic acid and the 
hyposulphite of soda) were given simply on account of their antiseptic 
and disinfecting properties, because there was reason to suppose that 
the water used for drinking, notwithstanding it was pumped from a deep 
well, might become infected, or be contaminated by Schizomycetes or 
disease-germs floating in the air while exposed. It was pumped by a 
windmiU into a large and open wooden trough, situated in close prox- 
imity to the pens of lot No. 4, and adjoining on the other side the old- 
swine-yard, occupied by lot No. 3. From this trough the water was car- 
ried in buckets to lots Nos. 1, 2, and 4, and carried by means of a pipe 
into lot No. 3. 

3. Mr. Henry Biceps herd. — I visited Mr. Eice's place, about eight miles 
northeast from Oquawka, for the first time on October 17. His hogs 
and pigs had the run of the barn-yard and of two large pastures, one of 
which contained water, and had also access to the stack yard, which 
contained old straw stacks. I found nine decidedly sick animals, and 
five dead ones. Of the latter three were very much putrefied; one had 
died but two hours before, and the other died while I was there. Con- 
sequently I had an opportunity of making two post mortem examina- 
tions. The pig which had been dead two hours — an animal probably 
six months old and in good condition as to flesh — was examined first. 
The morbid changes were as follows: Lymphatic glands enlarged, blood 
coagulated and separated into dark clots and yellowish-colored serum, 
26 AG 
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one-third of the whole tissue of the lungs hepatized, the non-hepatized 
portions of the lungs partly lilled with fluid exudation and contaiuing 
innumerable small, reddish-brown specks, caused by extravasations of 
blood (these lungs constituted, in their mottled appearance, and with 
their numerous embolic hearths and extravasations of blood, a very 
characteristic specimen, and I regret that I was not prepared to hava 
them photographed) ; some serum in chest and pericardium ; all blood- 
vessels of the auricles of the heart turgid with dark-colored blood. In 
the abdominal cavity, one small, incipient ulcerous tumor and numerous 
worms {Trichocephalua crenatus)] in caecum, numerous ulcerous tumors in 
different stages of development; spleen very large and dark colored, 
and other organs destitute of any morbid features. 

The other animal, a four months old boar pig, was examined immedi- 
ately after death. The morbid changes were as follows : Lymphatic 
glands enlarged; blood of normal color ; considerable exudation (serum 
and coagualtions, the latter principally on the anterior surface of the 
diaphragm) in the chest; over one ounce of serum in the pericardium; 
distinctly marked and fully developed hepatization only in the lower 
portions of both lobes of the lungs, but incipient hepatization or fluid 
exudation, and numerous small ij'ed spots of extravasated blood, each 
about a large as a pin's head, everywhere through the whole pulmon^ 
tissue, but especially toward the lower border of the lobes; the capillary 
vessels of the heart, and particularly those of the auricles, turgid with 
blood. In the abdominal cavity : The whole peritoneum, but especially 
the serous coat of the intestines, congested, that is, all the smaller capil- 
lary vessels turgid with dark-colored blood ; the intestines in many 
places agglutinated (adhering) to the walls of the abdominal cavity; the 
liver very dark and congested ; the gall thick or almost semi-solid ; the 
mucous membrane of the stomach wine-colored, and almost black, and 
very much swoUen toward the pylorus; the mucous membrane of the 
duodenum black and gangrenous, and that of the jejunum purple and 
wine-colored ; a large number of ulcerous tumors of various size in colon, 
and a few in caecum; no entozoa or worms. 

Neither of the two pigs presented any external morbid changes, ex- 
cept No. 2, which was slightly bleeding from the nose when it was fi'agged 
from the place where it had died to the place where the jpos* mortem ex- 
amination was made. 

The following arrangements were made : The whole herd, some sixty 
odd head, was divided into two lots, No. 1 to contain the apparently 
healthy animals, or those not evidently sick, and No. 2 to be composed 
of seven very sick animals. On my arrival I found, as already stated, 
nine very sick pigs, but one died during my presence, and another was 
nearly half a mile from the l?am-yard in the remotest of the two pastures, 
and was there left to its fate, as it was expected to die within a short 
time. The seven very sick pigs or shoats were shut up in a pen espe- 
cially prepared for them, and lot No. 1, composed of those animals ap- 
parently healthy, was allowed to go to pasture (the one nearest the barn- 
yard) during the day, but was shut up in the barn-yard during the night, 
from sundown till ten o'clock in the morning, or till the dew had disap- 
peared from the grass. The barn yard was on high and dry ground, 
perfectly bare, and destitute of straw stacks, half-rotten manure, or pools 
of stagnant water. TJie pasture, too, was destitute of old straw, &c., 
and contained no water. The animals, therefore, received no water bd 
what was drawn from a well in the barn-yard. Before my arrival the 
herd had access to running water in the remotest of the two pastures 
and also to a stack-yard which contained old straw. All this was stopped 
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Lot No. 1 was treated with carbolic acid in the water for drinking, the 
same as lots Kos. 1 and 2 at Mr. Gilchrist's plac^, because it was thought 
probable that the animals of lot No. 1 might pick up some disease-pro- 
ducing germs either with their food 6r with their water for drinking, 
which was exposed in an open trough after it had been pumped from the 
well. Lot No. 2, composed, as mentioned, of seven sick pigs shut up in 
a pen, was treated with hyposulphite of soda, a tea-spoonful three times 
a day for every 150 pounds of live weighty in the water for drinking. 
The first dose of that medicine was given in my presence in skimmed 
milk, and was taken by five of the sick pigs. One of them, after it had 
taken some, commenced to vomit, but soon went to the trough for more. 
Two had no appetite and refused to take anything. 

The five dead pigs, the two examined included, were cremated in my 
presence at the place where the autopsies had been made. One sick pig, 
not under treatment, and apparently convalescent, was examined as to 
tcao^erature, and was found to be only 101 f. 

Went again to Mr. Eictfs place on October 18. The sick pig, lefl 
alone in the pasture, was dead, and had been cremated; the seven sick 
pigs in their pen (lot No. 2) were still alive. A " dead-hog man," that 
iSy a man who travels with a wagon through the country to collect the 
dead hogs from the farmers for a rendering establishment, had called at 
noon, and come into the house while the family was at the dinner-tadle. 
The stench emanating from his person and his clothes caused tho whole 
family to vomit. No wonder, therefore, that such men are instn^ental 
in spreading the disease wherever they go. Mr. Eice had ordei^ed him to 
keep away &om his premises. There is considerable suspicion in Hen* 
derson County, and elsewhere, that these " dead-hog men " find it some- 
times in their interest to infect healthy herds of swine, expecially such 
as are nearly ready for the market, and therefore promise a rich harvest. 

Finding tiiat all my arrangements had been faithfully carried out, I 
left some more medicines (carbolic acid and hyposulphite of soda). 

Went again to Mr. Bice's place on October 21. Of the seven sick piga 
three had died, one had escaped while the gate was open, and three were 
still in the i>en and alive. Of these latter I found two very sick, and 
about ready to die, while one was apparently improving, and convales- 
cent. All the animals of lot No. 1 were doing well. My directions had 
been complied with in every particular. 

Made another visit to Mr. Rice's place on October 27, and found that 
all the diseased pigs of lot No. 2 (the seven shut up in the pen, and 
treated with hyposulphite of soda) had died. The one that escaped 
had been caught and again confined, while all others (lot No. 1) which 
had been treated with carbolic acid in the water for drinking were doing 
first rate. So it seems that in this case the hyposulphite of soda has 
done no good as a curative remedy ; even the one pig which seemed to be 
convalescent or improving on October 21 had died. Afterward, on De- 
cjember 18, 1 made one more visit, and learned that no loss whatever had 
occurred in lot No. 1, while in lot No. 2 every animal had died. 

4. The herd of Capt. Wm. Morris, which", as has been mentioned, con- 
sisted of about four hundred animals. When I made my first visit on 
October 31, about forty or fifty animals were coughing, and exhibited 
nore or less symptoms of swine plague. Only one animal had died, 
md as it had been dead but a few hours a post mortem examination was 
nade. Morbid changes : Externally nothing abnormal, except a little 
■edness between the fore legs. Internally : Enlargement of the lym- 
)hatio glands; extensive hepatization and numerous small extra vasa^ 
iom of blood in the lungs; considerable exudation in the not yet hepa- 
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tized portions of the pulmonal tissue, wMcli caused tlie lungs to fill the 
whole thoracic cavity. The substance of the heart appeared to be in a 
state of congestion, and not only the auricles, but also the ventricles of 
that organ presented their capillaries turgid with blood. In the abdom- 
inal cavity the only morbid changes that could be found consisted in 
incipient ulceration in the mucous membrane of the stomach, No en- 
tozoa or worms, neither ill the bronchije nor in the intestines. 

Mr. Morris promised, at my request, to divide his herd into several 
lots, and to separate the healthy animals from the diseased ones. I left 
two pounds of carbolic acid to be given to the healthy animals Id the 
water for drinking, and a quantity of hyposulphite of soda for the 
diseased ones. 

Went again to Mr. Morris's place on liTovember 3. My directions had 
been complied with. The whole herd had been divided into six differ- 
ent lots, the diseased animals by themselves and the healthy animals by 
themselves, in different yards or inclosures. The medicines, the car- 
bolic acid and the hyposulphite of soda, had been used and no deaths 
had occurred. It even seemed as if the appetites of the diseased ani- 
mals had somewhat improved, and as if the coughing had become a lit- 
tle less. Still how much of the apparent improvement should be accred- 
ited to the medicines, how much to the clear and cold atmosphere — the 
thermometer indicated several degrees below the freezing point ; how 
much to the continued dry weather — ^it had not rained for several 
weeks ; and how much to the strict separation and the division of the 
large herd into smaller lots, is very difficult to determine. At any rate 
the disease prevailed in a very mild form in Mr. Morris's herd. 

My next visit was on November 7, when I found the strict separation 
broken up on account of the scarcity of water — it had not rained for 
nearly a month. During the night the pigs were still kept in their 
respective pens and yards, but during the day four of the different lota 
had access to a common trough to get water. The arrangement was as 
follows: One well, separated by a fence, supplied two troughs with 
water. One of the troughs was placed ta a swine-yard, occupied by 
about one hundred healthy hogs and pigs, and the other one was out- 
side and furnished water for the four lots mentioned. The hogs and 
shoats recently bought by Mr. Morris, as before mentioned, composed 
the sixth lot, and were kept by themselves in the barn-yard, more than 
forty rods distant from the other swine-yards, and received their water 
for drinking from a well near the barn. I found nearly one hundred 
hogs and pigs, or about 25 per cent, of the whole herd, more or less 
coughing, a few thumping, a few limping, aiid some very much ema- 
ciated, but only one animal dead. The carbolic acid Lad been used 
freely in the water for druiking, and Mr. Morris is inclined to ascribe 
the unusual mildness of the disease (caused undoubtedly by a combina 
tion of circumstances) to its effect. Left more carbolic acid and some 
hyposulphite of soda. 

On November 8 it commenced to rain, and continued for a week. 

Went again to Mr. Morns' place on November 18. Found about 5( 
per cent, of the whole herd affected and coughing, but the disease, was 
of such a mild type that only three animals, which had been castrated 
had died, as has been mentioned before, or rather had been killed b^ 
Mr. Morris when he found them past recovery. One of these three ha( 
been dead only a day and had not yet been buried. It was in a first 
rate state of preservation, and therefore a good subject for post-^norten 
examination. Morbid changes: Externally, a little redness of the skii 
on the lower surface of the body aiud between the fore-legs. Internally 
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lymphatic glands swelled; adhesion, though not extensive, between left 
lobe of lungs and diaphragm; both lobes ejiiternally very mottled in ap- 
pearance, and diseased in about an equal degree, but the hepatized por- 
tions and lobules alternating with abnost healthy portions, and in the 
latter numerous extravasations of blood presenting themselves as 
small red spots.* 

Those parts and lobules not yet hepatized, or perfectly impassable to 
air^ contained considerable exudation still in a fluid condition, and some 
of the smaller bronchiae, especially those in the posterior portions of the 
lungs, harbored a very large number of very fine thread-shaped worms 
(Strongyli paradoxus). As other morbid changes, may be mentioned 
several ounces of serum in the chest, and more than one ounce in the 
pericardium. There was nothing very abnormal in the abdominal cavity. 
The dead pig was an animal about seven months old, and in a fair con- 
dition as to flesh. 

November 22. — The disease had developed a more malignant character. 
Over two hundred animals were sick ; from forty to fifty were very bad, 
and several deaths had occurred. Ordered once more a strict separa- 
tion, which had become possible, since abundant rains had removed 
the scarcity of water ; gave some carbolic acid, and some salycilic acid, 
and some hyi>osulphite of soda, to be tried on different lots, with in- 
structions how to use it. 

The continued rainy weather, the exceedingly bad conditions of the 
roads, and the great distance of Mr. Morris's place from Oquawka, 
(about fifteen miles), prevented me from making another visit during 
the month of November. I was, however, informed by letter, dated 
December 1, that the separation had been carried out, the medicines 
used according to directions, and that only a few animals had died, and 
all those slightly affected were recovering. I made afterwards, on De- 
cember 18, another visit, and found the separation broken up again as 
soon as an improvement became apparent. Still, comparatively few 
inimals, the exact number I was unable to learn, had died. Found one 
lead animal when I was there. The post-mortem examination revealed 
ihe usual morbid changes in the lungs, heart, pleura, pericardium, and 
ymphatic system, but no morbid changes of any consequence in the 
ibdominal cavity, except enlarged glands and somewhat degenerated 
)ancreas. 

6. Tlie herd of Mr. Ely Beaty^ about four miles from Oquawka. This 
terd consisted of about one hundred head of hogs and pigs, and was 
isited for the first time on December 20. Pound two pigs dead and 
ve very sick. The herd was divided into two portions, and had been 



* The niustration, Plate II, presents the external surface of the left lobe, photo- 
raphed from nature, but a little reduced in size, and somewhat distorted in shape on 
3count of its weight while suspended before the camera. The central portion of the 
late is a good representation, and shows the mottled appearance of the lobe, but the 
ft and upper portion of the plate are poor, and were evidently not in focus. The 
icrophotographs, Plate III, figs. 1 to 6, were taken from slides of transversal sections 
' pulmonal tissue of the right lobe of the same lungs. Fig. 1, Plate III, taken from 
very thin section, shows nearly aU the pulmonal vesicles perfectly closed ; fig. 2 
LOWS diseased pleura and small blood extravasations; fig. 3 is from a very thin sec- 
3n, and shows diseased and thickened pleura. The normal pulmonal tissue is recog- 
zable, notwithstanding thepuhnonal vesicles are more or less filled with exudation; 

4 shows extravasation of blood and hepatization, but the structure of the pul- 
3nal tissue can still be recognized ; fig. 5 shows in its upper portion a blood vessel 
mpletely filled with blood ; and fig. 6, which was taken from a thicker section, not 
Lined, presents partially hepatized pulmonal tissue, in which tlie shape and form of ^ 
9 jpulmonal cells are yet visible. Figs. 1 to 5 were taken from sectionB stained with ' 
einenbarg's solation. 
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for some time. About thirty of the older and larger animals were kept 
in a high and dry pasture close to the house, and were said to be healthy; 
consequently I had nothing to do with them. The other portion of the 
herd, composed of about seventy, mostly small and young animals, 
among which the cases of Sickness and death had occurred, occupied 
the barn-yard, and were allowed to roam on a large uncultivated tract 
of very broken land partly timbered. This (infected) part of the herd 
was immediately divided } all animals apparently healthy were removed 
to the orchard, and the diseased ones were allowed to stay where I 
found them. Two other pigs were kept in an open pen adjoining the 
bam, and separated from the barn-yard only by a fence. These were 
not disturbed, received no medicines, and did not become affected. The 
apparently healthy pigs removed to the orchard were treated with car- 
bolic acid in the water for drinking, the same as lots Kos. 1 and 2 of Mr. 
Gilchrist's, and lot No. 1 of Mr. Eice. No 'medicines were given to the 
five sick pigs, because they were small, emaciated, of little value, and 
were not expected to recover. On December 22 three of the sick pigs 
had disappeared and could not be found ; they had probably wander^ 
off taa nook in one of many ravines, and there died. 

December 27. — No new cases of disease, except in that portion of the 
herd composed of the older animals which were kept in the pasture. 
An old stag, which had been castrated only a few weeks before, was 
found dead. According to the information received, it had shown symp- 
toms of inflammation of the brain fOr about twenty-four hours before its 
death. It died on December 26. Putrefaction had set in, but 2k post- 
mortem examination was made for the purpose of learning whether the 
animal was affected with swine plague or had died of another disease. 
External morbid changes : the skin on the lower surface of the body 
purplish-black ; the castration wounds not fully healed ; and the sper- 
matic cords inflamed, enlarged, and almost black. Morbid changes in 
the chest : distinctly limited hepatization in the lower anterior or small 
lobes of the lungs ; numerous unusually large extravasations of blood 
in the pulmonal tissue ; the heart very much enlarged, about twice its 
normal size, and full of dark-colored blood, only partially coagulated ; 
several ounces of serum in the pericardium. In the abdominal cavity 
nothing could be ascertained with certainty, as putrefaction was very 
ftiuch advanced. The skull was not opened, because no instruments 
were at hand. There can be no doubt the animal was affected with 
Bwine plague, but it is doubtful whether death was caused by that dis- 
ease or by something else — for instance, by an overdose of salt or brine; 
at any rate, the symptoms observed during life, if correctly reported, 
would justify such a conclusion. 

Visited Mr-. Beaty's herd once more in January^ and found that the 
five pigs which were sick on December 20 had aU died, and that none 
of the others, with the exception of the old stag, had exhibited any 
symptoms of disease. After the 20th of December aU received theii 
water for drinking from a weU close to the house. Before that date, the 
larger portion of the herd (the one kept in the barn-yard) had access tc 
several small streams of running water. 

6. Mr. William B. OraJiam's herd, two miles from Eiggsville. — ^Thu 
herd has already been mentioned. I made my second visit to Mr. Gra 
ham's place on January 10, principally for the purpose of obtaininj 
fresh material for experimental purposes. About fifty animals of hil 
herd had died, notwithstanding the use of " sure-cure medicines,'^ an( 
'most of the hogs and pigs still alive were more or less affected. Mz 
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Graham was not at home, l)iit as .several dead pi ^svrere lying about iin- 
buried, I was permitted tomalce n post- mortem ex;iminatioii and to take 
all the material wanted. I c'i€.se a barrow about six months old, 
which had died, probably, not over an hour before. The carcass, which 
was but little emaciated, presented the following morbid changes: The 
skin on lower surface of abdomen, between the fore-legs, &c., was of a 
reddish-purple color ^ lymphatic glands enlarged^ about five or six 
ounces of yellowish or straw-colored serum was found in the chest ; 
about three-fourths of the whole pulmonal tissue of the left lobe and 
more than one-third of the pulmonal tissue of the right lobe of the lungs 
was morbidly changed, that is, presented hepatization in various stages 
of development, and, therefore, a mottled or marbled appearance ; at 
several places there was adhesion between pulmonal and costal pleuras, 
and between pulmonal pleura and diaphragm ; a few Strongyli paradoxi 
in the finer bronchi^e of the posterior portions of the lungs, but none 
anywhere else; about half of the whole surface of the pulmonal pleura, 
even where not adhering to the wall of the chest, coated with exudation 
and rough; heart but little changed some serum in pericardium. In 
the abdominal cavity, stomach entirely destitute of any food, but con- 
taining several entozoa and a quantity of yellowish mucus ; spleen en- 
larged to about three times its normal size ; pancreas somewhat changed, 
presenting on its external surface small yellowish specks, resembling 
detritus ; bile dark colored and thick ; liver, sub-venal glands, and kid- 
neys without any visible morbid changes ; large intestines almost with- 
out any food or feces, but containing a considerable quantity of intensely 
yellowish-colored mucus; no ulcerous tumors anywhere, but mucous 
membrane of large intestines somewhat swelled or thickened. I took 
pieces of the anterior portions of both lobes of the lungs and one of the 
glands of the mediastinum for further examination and for experimental 
purposes (c/. below). 

Went again to Mr. Graham's, at his solicitation, on January 12, when 
he asked me to take charge of his herd and promised to comply with 
my directions in every particular. Of the one hundred and thirty hogs 
and shoats originally constituting his herd about seventy had died, 
forty-nine were yet eating, though by no means perfectly healthy or free 
from any infection, and the others were more or less sick, some of them 
dangerously. The forty-nine animals mentioned were removed to a 
large pen or inclosure made for them in the orchard, on high and dry 
ground, where they received clean food (corn) and no water except 
such as was pumped from a well. The inclosure was free from old 
straw, rubbish, &c., and the ground was bare. In my former experi- 
ments I treated the diseased animals with hyposulphite of soda, and 
met with very poor success, and used carbolic acid as a preventive med- 
icine. In this present case I concluded to put the well-known antiseptic 
and disinfecting properties of the hyposulphite of soda to a test, and to 
give that drug as a preventive and in somewhat larger doses than for- 
merly — three times a day a tea-spoonful to every hundred pounds of 
live weight — in the water for drinking to the forty-nine animals shut 
up in the orchard. The other shoats which were evidently sick I left to 
the treatment of Mr. Graham, with some " sure-cure medicine" of some 
Iowa men, styling themselves, I believe, The National Hog Cholera 
Company." It may be remarked here, to avoid repetition, that Mr. 
Graham's hogs (those separated and kept in the inclosure in the orchard) 
consumed from January 12 to February 8 twenty- live pounds of hypo- 
sulphite of soda furnished by me and several pounds (four or five) 
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bought by Mr. Graham; or each animal, on an average, consumed abont 
three-fifths of a pound. 

January 17. — Mr. Graham had been obliged to remove from the in- 
closure in the orchard (out of the forty-nine) one decidedly sick animaL 
Among the forty-eight thus left several were coughing and looking 
rather gaunt, but most of them were doing very well. 

January 19. — Nearly all of the forty-eight hogs and shoats are doing 
well, and only a few show symptoms of disease, while most of the others 
(those found to be sick on January 12) are dead. A heavy rain con- 
verted the ground of the inclosure into mud and made it very uncom- 
fortable for the animals. Mr. Graham, therefore, with my consent, en- 
larged the inclosure and took in a larger piece of the orchard. The 
treatment otherwise remained the same. 

January 24. — Went again to Mr. Graham's. Of the original forty-nine 
hogs and pigs, forty-four were yet in the inclosure ; four sick ones had 
been taken out and removed to the bam -yard, where a few other sick 
ones were kept. In all forty-six of the original forty -nine were ahve; 
five had been removed, and of these two were still living. Of the others 
only a few were yet alive. Eleven or twelve dead hogs and pigs were 
piled up in a heap close to the barn and two others were lying in a 
fence-corner. I would have insisted on their burial or cremation, but 
the whole premises were already about as much infected as possible, 
and I thought that by allowing things to go on in the same way it 
might make the test of the hyposulphite of soda more severe and more 
valuable. 

My next visit was on January 27. Found a few animals among the 
forty-four in the orchard still coughing. The dead .pigs were stiU lying 
unburied. 

Jamua/ry 30. — ^Found everything unchanged. The forty-foiir pigs in 
the orchard were doing well. 

My last visit was on February 4. Found the forty-four hogs and pigs 
in the orchard all doing very well ; those that had been coughing or 
showing other slight symptoms of disease were recovering, and all 
others had gained in flesh. When called up to be fed in my presence 
every one responded with alacrity and appeared greedy. Of the origi- 
nal forty-nine, forty-five were alive and doing well ; five had been sepa- 
rated, and of these four had died. Of all others two or three were 
alive, except two boar pigs, which had not been with the herd, but had 
been kept in a separate pen and had not become affected. The dead 
shoats were still lying around in the same places, and one pig which 
had died two days before was even lying in the bam. I therefore urged 
Mr. Graham to burn every dead animal at once and not wait any longer 
for the "dead- hog man" to come around. I learned afterwards, by let- 
ter, dated February 16, that one more of the sick pigs had died, while 
no new case of disease had occurred. 

Several other herds of swine, either diseased or reported to be dis- 
eased, were visited, partly for the purpose of selecting suitable herds for 
experimental purposes, but principally to obtain all the information 
possible by my own observation and from what the owners might have 
to communicate of their experience. < 

At Mr. Cortleyou's place I found one dead hog, and 2b post mortem ex- 
amination was made, which, however, revealed nothing new, except that 
the lungs adhered almost everywhere to the walls of the chest. The i 
plumonal and costal pleurae were, at several places, "^o firmly united as i 
to make it impossible to open the chest, and to remove the ribs withoat 1 
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tearing the tissue of the kmgSj or sepn ratine^ thorn by means of the knife 
from the walls of the chest. 

At Mr. Eadmacher's three 2?o.s^ iiiortcm exvimmciiloii^ were made at his 
solicitation, but the disease did not prove to be swine plague; no mor- 
bid changes were found except an immense number of small acephalous 
cysts or hydatids, situated on the serous membrane of the small intes- 
tines. 

At most of the places named I obtained some valuable information as 
to the means and vehicles by which swine plague is spread^ corroborat- 
ing in every respect what I found before. As of special interest the ex- 
perience of Mr. John Haley deserves a brief mention. Mr. Haley is a 
farmer of superior intelligence, a good observer, and well acquainted 
with the symptoms of swine plague in all its various phases. His herd 
of swine consisted (in October) of sixty animals. Last July one of his 
pigs exhibited plain symptoms of the plague. In order to prevent, if 
possible, further mischiet^ lie killed the affected animal at once, and 
t)uried it four feet deep. He acted in time, because no other animal 
had yet become infected, and his herd was saved. If swine plague were 
everywhere dealt with in like manner as soon tis it makes its appear- 
ance the losses would be very few. 

EXPEBIMENTS WITH HEALTHY TIGS. 

The observations in regard to the spreading of swine plague from 
place to place, from herd to herd, and from animal to animal, and the 
results obtained in the treatment and the Pleasures of prevention ap- 
plied to the six herds experimented with, made it desirable to determine 
with certainty three important points. First, although my observations 
left no doubt in my mind as to the disease being frequently, and prob- 
ably in a majority of cases, communicated l^y means of contaminated or 
infected water for drinking, absolute proof was yet wanting, which, it 
seemed to me, was obtainable only by a direct experiment, in which 
positively healthy pigs, while protected against any other possible 
source of infection, are compelled to drink water contaminated or in- 
fected either with parts of a carcass of a hog that has died of swine 
plague, or with the excrements, excretions, or secretions of an animal 
affected with that disease. Second, the results of my experiments in 
regard to measures of prevention proved to be exceedingly favorable, 
and notwithstanding the uncommon leniency of the disease in four or 
five herds experimented with — in the sixth one, that of Mr. Graham, 
the plague proved to be malignant enough — it cannot he denied that 
the measures of prevention employed were attended with very good 
and satisfactory results, and effective; but the question remained to be 
answered whether the good results were due mostly, or exclusively, to 
the strict separation, which undoubtedly was of the greatest importance, 
as it prevented, to a certain extent at least, a further influx of the in- 
fectious principle, or whether the same were chiefly the effects of the 
disinfecting and antiseptic properties of the carbolic acid and the 
hyposulphite of soda, administered in the water for drinking, notwith- 
standing that three drops of carbohc acid added to three ounces of 
water infected with one drop of pulmonal exudation (in an experiment 
made June 9, 1879), did not seem to be able to destroy the Schizomycetes, 
or to i)revent altogether their development. This question, too, could 
be answered only by subjecting an undoubtedly healthy pig to the in- 
fluence of the infectious principle in such a way as would surely bring 
m the disease, and by treating it at the same time with one of time 
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medicines. Third, I considered it as desirable to subject the vitality, 
or rather effectiveness of tlic SchizomyceteSj or of the infectious princi- 
ple, to a practical test after they had been preserved for a long time 

S nearly a year) in a suitable yehiele outside of the animal organismu 
jx order to decide these points, I procured three perfectly healthy and 
vigorous pigs, free from any wounds or sores, each about four or five 
months old, and weighing about ninety x>ounds. (The three together 
weighed 265 pounds.) In the midst of a large empty lot, on high and 
dry ground, and inclosed by a good substantial board fence, which 
permitted no animal larger than a chicken to crawl through, I built 
them a pen of new lumber especially designed for my purpose. The 
pen measured 12 by 8 feet, had a good board floor and a board roo^ 
and was divided by partitions, 4 feet high, into three separate apart- 
ments, each 8 by 4 feet. The troughs, one for each apartment, w;ere 80 
made as to facilitate cleaning and remo^dng of the same if desired. 1 
received those pigs on January 9^ kept them a few days for observation 
as to their health, and commenced my experiments on January 11. It 
was at first my intention to procure for two of these pigs some water 
from an infected creek or streamlet, but winter weather, frost, bad 
roads, and a distance of seven miles or over between Oquawka and the 
nearest streamlet known to be infected, caused me to abandon that pro- 
ject, and induced me to substitute well-water infected on purpose with 
infectious material. I procured the latter — pulmonal exudation, which, 
undoubtedly, is neither as infectious, nor does it contain such an im- 
mense number of Schizomycetes as the excrements and other excretions 
of a diseased pig— from l^r. Grahatn's herd. The water was drawii 
fresh (three^times a day) from a good well, poured into the troughs, a*id 
then contaminated or infected lor each pig, Nos. 1 and 2^ with a few 
drops of the pulmonal exudation. Pig Ko. 1, which occupied the west 
end of the pen, and pig Ho. 2, which was kept in the middle apartment, 
received such infected water for drinking during four successive days, 
or from the evening of ^January 11, till noon January 15. Pig No. 1 
received no medicine whatever, and pig No. 2 received each time, 
together with the pulmonal exudation, six or seven drops of the con- 
centrated carbolioacid (95 per cent, of Mallinckrodt's cryst. carbolic add, 
and 5 per cent, of wat^) in the water for drinking. Pig No. 3, occupy- 
ing the eastern part of the pen, was subjected to another experiment, 
and received clean water, clean food^ and no medicines of any kind. 
Last winter (in January, 1879), while investigating swine plague in Lee 
County, I had occasion to filtrate infectious pulmonal exudation, some- 
what diluted with water, for the purpose of freeing the same from the 
Schizomycetes or disease-producing germs. I made repeated efforts, 
and used filtering paper, but did not succeed. The filtrate^ however, 
which was perfectly clear, was preserved in a vial with a tight-fitting 
glass stopper. Bepeated microscopic examinations (April 13, July 26, 
fTovember 15, and January 11) showed that the Schizomycetes had not 
disappeared, and had undergone but very slight changes {cf. drawing, 
Fig. XV). It was therefore to be supi)osed that the filtrate, which was 
yet clear and transparent, and without any smell whatever, might still 
possess its infectious properties. Consecjtuently I concluded to use tbat 
old filtrate for the purpose of testing the tenacity of life of the infections 
principle, and injected oh January 12, 20 minims of the same by means 
of a graduated hypodermic syringe into the cellular tissue, just bdiind 
the fore-leg of pig Ko. 3. 

Jwuary 12 io Januofry 25. — ^All three pigs appeared to be perfectly healthy, on^ had 
good appetite ; ai least none of them exhibited auy tigoB or Bympioma of diieaiik 
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January 26. — Pigs Nos. 1 and 2 appear fco l)v<5 healthy, and have good appetit*. Pig 
No. 3, the one inoculated with tlio old lilf rate, showa Y>^iim signs of indisposition, such 
M drooping of the head, consider:iolr; coTohiiig, and partial losia of appetite. 

January 27. — Pig No. 1 shows uniriistalcable symptoms cff disease, such as coughing, 
drooping of the head, loss of appetite, &c., and is less lively in its movements than 
formerly. Pig No. 3 coughs repeatedly, and has very little appetite, hut is apparently 
thirsty. Both pigs (Nos. 1 and o) have lost the curl in the tail. Pig No. 2 is perfectly 
healthy, and has a vigorous appetite. This pig has received no carbolic acid during 
the last four or five days, but now receives it again regularly three times a day, eacn 
feme six to seven or eight drops in its water for drinking. 

January 28. — Pig No. 1 is worse, coughs a good deal, droops its head, eats scarcely 
ftnythlng, and is very thirsty, but is still savage when touched. It may be remarked 
here that all three pigs, being of "scrub" stock, with a slight mixture of Poland 
China and Berkshire, and having been raised in a large herd, accustomed to large 
fields or pastures, were naturally very savage, which made a close examination exceed- 
ingly difficult. For the same reason I found it impossible to ascertain the temperature 
without using force, and causing thereby an abnormal rise. Pig No. 3 coughs repeat- 
edly, breathes faster than usual, eats very little, is thirsty, and its-coat of hair looks 
rough. Pig No. 2 is perfectly healthy ; its coat of hair is sleek and smooth. 

Jantutry 29. — ^Pig No. 1 is worse, and evidently suffering. Its respirfbtion if yerj 
mnch accelerated; the coughing is worse and more frequent ; the thirst is increased; 
appetite is wanting, and the coat of hair is looking rough and unclean. Pig No. 3 eats 
a little more, but still coughs very much. Pig No. 2 has a vigorous appetite, and is 
p«fffectly healthy. 

January 30. — Pig No. 1 coughs a great deal, is evidently in distress, und does not 
tonch its food. Its coat of hair is rough, and emaciation is visible. Pig No. 3 has 
more appetite, eats about half its usual ration, and appears to be livelier, out is still 
coughing. Pig No. 2 is perfectly healthy. 

January 31. — Pig No. 1 about the same as yesterday ; at any rate not worse. Pig 
No. 3 is improving. Pig No. 2 is all right in every respect. 

February 1. — Pig No. 1 eats some, but is coughing a great deal, and is thirsty. Pig 
No. 3 eats more, but not a fuU meal, coughs less, breathes freer, and its coat of hail 
looks less rough. Pig No. 2 eats vigorously, and is healthy. 

February 2.— Pig No. 1 eats some, about half a meal, and don't seem to be as thirsty 
as foimerly. |*ig No. 3 eats nearly a full meal, and coughs very little. Pig No. 2 is 
aU right. 

February 3. — Pig No. 1 is improving, eats about half a meal, but is still couching. 
Pig No. 3 has regained its appetite, and coughs very little. Pig No. 2 is as heaUhy as 
•ver. 

February 4.— Fig No. 1 is improving, eats more than half a meal, and coughs bnt little^ 

Pig No. 3 nas a jp^ood appetite, and seems to have fully recovered from its slight attack. 
,Pig No. 2 is perfectly healthy, and the use of carbolic acid is dispensed with. It has 
received in all a little over half an ounce. Have never heard it cough. 

February 5. — Pig No. 1 is improving, eats nearly a full meal, coughs very little, and 
fits coat of hair is smooth again. Pig No. 3 has fuUy recovered, and pig No. 2 is 
healthy. 

February 6.— Pig No. 1 eats well Vgain, and shows no sign of disease, except now and 
then a little coughing. Pigs Nos. 2 and 3 are healthy and ready for another experi- 
ment. When the three pigs were received, pig No. 1 was slightly heavier than pig 
No. 3, and weighed over ten pounds more than pig No. 2. At present (February 6), 
pig No. 2 is the heaviest, and weighs at least twenty pounds more than No. 1, and tea 
poonde more than No. 3. 

When pig "So. 1 commenoed to show signs of recovery, pig ISo. 3 had 
only a very slight attack, and was not expected to die. I thought ot 
Idlfing it for the purpose of ascertaining the extent and the nature of the 
morbid changes existing, but as I intended to make more exi)eriments, 
and as it is not easy to obtain suitable material when wanted, I conclu- 
ded to allow the animal to recover, and to save it for further use, but on 
February 8, 1 was taken sick myself, and was thus compelled to aban- 
don my plans for the time being. From February 6 to February 12, 
the day on which I left Oquawka, aU three pigs were doing well and 
improving. 

laOBQSOOPIO EXAMINATION. 

Special attention has been paid to the exalnination of the water of 
iateh naming BtcBamlete, small creeks, and stagnant pools as were ao- 



412 REPORT OP THE COMMISSIONER OP AGRICULTURE. 



cessible to diseased hogs. Most of the water examined under the mi- 
croscope was taken from small runs, ravines, and pools of the hog pas- 
tures of Messrs. Kennedy, Gilchrist, Rice, and Morris, but samples from 
other places have also been examined. The objectives used were a one- 
ninth imm., or No. 8 Hartnack, a one-sixteenth imm., or No. 10 Hart- 
nack, and a one-tenth oil or balsam-index imm, of Tolles, of recent 
make and superior quality. The results, in all cases, have been essen- 
tially the same. Besides some algae and other minute growths, I al- 
ways found some globular and rod-shaped Schizomycetes, to all appear- 
ances identical to those which occur invariably in the blood, lymph, ex- 
udations, other morbid products, excrements, urine, &c., of the hogs 
and pigs diseased with swine plague (cf. drawing, Fig. XVIII). It must 
be stated, however, that every sample of water was taken from such a 
place in the streamlets or pools where the water was known to have 
been more or less defiled by diseased hogs. 

The blood, exudations, &c., of nearly every animal of which a 'post 
mortem examination was made, were also subjected to a microscopical 
examination. Special care was taken in every instance to coUect the 
blood directly out of a blood-vessel in perfectly clean, so-called homoe- 
opathic vials, which were closed immediately with new corks. The re- 
sults have been essentially the same as those obtained last winter (c/; 
next chapter). 

The fact of finding globular and rod-shaped Schizomycetes, apparently 
identical to those occurring in the diseased hogs, in all the samples of 
w:ater taken in perfectly clean vials from such small creeks, ravines, and 
pools as had been used a» drinking and W'allowing places of diseased 
hogs, convinced me still more that a communication of swine plague 
from one animal to another, and from one herd to another^ is frequently, 
and may be in a majority of cases, effected by means of the water for 
drinking, if defiled by diseased hogs, or contaminated with the morbid 
products of the disease or the carcasses of dead hogs. That such is the 
case received additional proofs by the results of my experimenta and 
the good services of the carbolic acid and the hyposulphite of soda 
mixed with the water for drinking, but particularly by the result of the 
experiment with experimental pigs Nos. 1 and 2. K it were not so, the 
carbolic acid especially, it must be supposed, could not have had much 
effect. • 

THE SCHIZOMYCETES. 

In my former reports I adopted the name of Bacillus-suis^ for those 
globular and rod shaped parasites of the Schizomycetes family which 
are invariably found in the blood, the morbid products, the excretions, 
the secretions, &c., of swine diseased with swine plague, and which, for 
reasons stated in my previous reports, I am obUged to look upon as con- 
stituting the infectious principle and the real cause of that disease, for 
the following reasons : I called those Schizomycetes, when presenting 
themselves in their rod-shaped or higher developed form, ^^BacilW^ (lit- 
tle sticks), partly on account of their stick -like shape, and partly on 
account of their, in many respects, close relation and similarity — by 
constituting the cause of an almost equally destructive disease— to the 
well known " Bacillus anthracis,^^ and 1 gave them the name " suis ^ from 
sus (swine) as constituting the cause and infectious principle of a dis- 
ease peculiar to that animal, though communicable, under favorable 
circumstances, to others. I was then, however, not sufficiently ac- 
quainted with the exact classifications of the various disease-producing 
Schizomycetes, as made by different European authors, such as Qohn^ 
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Billroth, Klebs, and others, and I would not have attempted to name 
them at all had I found them named or sufficiently described by any one 
else. Since then I have worked considerably with the microscope, and 
have become somewhat familiar with the classifications adopted by the 
Europeans, which, it must be regretted, differ widely, and, owing to 
almost insurmountable difficulties, are yet unsatisfactory. All, how- 
ever, seem to agree that those Schizomycetes classed by them under the 
name of " Bacillus " do not form clusters or colonies (Kasen, zoogloeor 
masses, gliacoccos, or coccoglia), and do not undergo metamorphoses from 
globular to rod-shaped Schizomycetes, two things decidedly character- 
istic of the microscopic parasites of the Schizomycetes family as found 
in swine plague ; consequently the name adopted, Bacillus^ was not well 
chosen, and is not suitable. Gohn, considered as one of the best au- 
thorities, discriminates Sphcerohacteria, Microbacteria, Desmohacteria^ 
and Spirobacteria^ and divides the former in Chromogenic^ Zymogenic^ 
and Pathogenic Sphcerobacteria. According to his classification the Schi- 
zomycetes of swine plague, in their globular form, would come under 
the head of Pathogenic Sphcerobacteria^ and in their rod -shaped or stick- 
like form under the head of Microbacteria^ under which he arranges 
only two species, Bacterium termoy and Bacterium lineola^ neither of 
which is identical to the rod-shaped Schizomycetes of swine plague. 
Bacterium termo is much more lively in its movements than the latter, 
which, also, invariably disappears as soon as Bacterium termo or putre- 
faction bacterium makes its appearance in large numbers, and Bacterium 
lineola is considerably larger. Bacillu^s anthracis is classed by Cohn 
among the Desmobacteria^ of which he gives it as a characteristic that 
the same never form any clusters or zooglcea-ma&ses. Spirobacteria (see 
sub. TV in drawing in my first reirort) have been found a few times, 
but I am convinced their occurrence was accidental. 

Billroth makes a different classification, and objects to a separation of 
the globular from the rod-shaped Schizomycites, as both forms belong 
to several species, and constitute only different stages of development. 
According to his classification the Schizomycetes of swine plague would 
come under the head of Goccobacteria^ and might be caDed .Cuccobacteria 
8uis. 

Two of my drawings (one sub. YII in my fiist report, and another 
one in my second) present club-shaped bacteria or Schizomycetes. These, 
according to BUlroth, are Helobacteria, and constitute a higher develop- 
ment of Coccobacterium, The bright and light- refracting granules or 
globules which constitute the knob, situated in some of the Helobacteria 
%t one end, and in others further toward the middle [cf, drawing in my 
second report), are capable, according to Billroth, of enduring high de- 
grees of heat and cold, and may even completely dry up without being 
iestroyed, or losing their germinating power. If moistened and swelled 
igain in a sufficiently wet or watery substance, they wiU produce a great 
iiany very fine and pale spores {micrococcos), which are usually envel- 
)ped in a pale viscous substance (glia) ; such a group of spores, colony, 
>r cluster (gliacoccos or coccoglia), remains for some time together, or at 
*est. These spores, or micrococcos, can multiply by division, and after- 
wards either remain together as irregular- shaped clusters, or coccoglia- 
nasses, or in form of chains (streptococcos) ; or, if the glia formation is 
Iestroyed, multiply further as single micrococcos. In most cases, how- 
jver, these spores, or micrococcos, which have come forth from the Helo- 
>ttcterium J soon stretch or grow lengthwise, and become rod-shaped bodies 
bacteria). In fluids these bacteria, after some time of rest, commence 
0 move, work themselves out of the glia or viscous substance, and 
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swim about in the fluid (swarming vegetation-spores, or swarming bac- 
teria). During this swarming period and later, after they have fotUid 
somewhere a place of rest, these bacteria begin to stretch or to grow 
longer — sometimes very long ; a traverse furcation appears in ttie mid- 
dle; the ends commence to swing to and fro, and finally a separation 
takes place, and the long bacterium is divided into two. Usually the 
ends divide again and again, till finally the joints sometimes become so 
short as to be not much longer than thick. In other cases only lines of 
demarcation are formed, and an actual separation does not take place^ 
at least not at once. In such a case the joints are first square, but soon 
become round, and then the bacterium {strepto hacterium) resembles a 
coccos chain. If the glia which envelops the crecos-colonies, from which 
the bacteria come forth, is very thick and tough, and if the bacteria part 
from each other by separating continually, new glia and no chains are 
formed, then confluent and resting (motionless), Glia and Petalohacteria 
are produced, and their elements, especially on the surface of a floid^ 
can vegetate for a long time without obtaining motion. 

According to Billroth the flnal changes of the bacteria and bacteria 
chains, which have been without motion from the beginning, or have 
come to rest after a period of swarming, may differ as follows : 1. The 
plasma may pass out of the envelope in form of a sterile viscid sub- 
stance, and the empty envelope remains. 2. The plasma may become 
crenated in different directions (moniUlbrm), while the envelope remains; 
the crenation leads to separation, and pale globules (microooccos) are 
formed, which multiply more and more within the envelope, and grow- 
ing^ roundish-shaped, palmelloid-ramified, and cylindrical ceUs or sacs, 
fuU of micrococcos {ascococcos) are produced. These cells or sacs finally 
break or dissolve, and the micrococcos become free. What becomes ol 
them Billroth leaves undecided. 3. The plasma of a bacterium contracts 
to one or more shining or light-refracting globules, with dark outlineSj 
and thus the Helohacteria, commenced with, are formed. 

As nearly aU these various changes and formations have been repeat- 
edly observed, it may be that these club-shaped formations, or Seloba(y 
teriay of Billroth, which I was inclined to look upon as foreign to the 
disease, are only a higher development, or another form of the swine- 
plague Schizomycetes. 

fflebs has the same objections to Cohn's classification as Billroth, bul 
does not agree with the latter. He divides the Schizomycetes (Kaegeli) 
which he calls Schistomycetes, into two groups, Microsporines and Mo 
nadines. According to his classification the Schizomycetes of swin< 
plague would come under the head of the former, of which it is a mail 
characteristic that the same do not develop any offensive gases, like th< 
members of the second group, the Monadines. 

It may be asked, which of the various forms presented in the draw 
ings represent the true swine-plague producing Schizomycetes ? I wil 
try to answer as weU as I can. In the first place, the drawings, especi 
ally those accompanying my first report, are not as accurate as I de 
sired them to be, oecause I am no draughtsman, and in the beginnluj 
of my investigation had to work with objectives — my best lens was : 
1^0, 8-im. Hartnack, much inferior to those I have now, a one-tentl 
ToUes and No. 10 Hartnack 5 therefore I had difficulty to get sharp an 
accurate outlines, and stiU greater difficulty in reproducing them o: 
paper. Secondly, a great many Schizomycetes, being so exceeding! 
small, api)ear to be very similar to each other; especially ^a(?^mitw tei 
moj so often met with, is very similar in appearance to the rod-shape 
Schizomycetes of swine plague, and unless a very superior lens of hig' 
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magnifying power is nsed, a Tolles -jV? for instance, can sometimes hard- 
ly be distinguished from the latter, except tiiy Its livelier movements, 
which, of course, cannot be shown in a drawing. Two or more species 
Of Schizomycetes may be very similar in ai)pearance, or so nearly alike 
as to make a discrimination impossible, and still they may possess en- 
tirely different properties, and produce very different effects, ihe fol- 
lowing may serve as an illustration: The pigment-bacteria, or chromO' 
gmio 8phaeraha>cteria of Cohn, are all alike and cannot be distinguished, 
and still the various species produce different colors, but each species 
invariably the same. One, for instance, produces green, another red, 
another blue, another orange, and so on. The Schizomycetes of swine 
plague and those of putrefaction, though similar in form, are entirely 
different in their effect, and even antagonistic to each other in so far as 
the former, as has already been stated, commence to disappear as soon 
as the latter make their appearance. To show the visible difference be* 
tween the swine plague Schizomycetes and Bacterium termo I refer to 
drawing, Fig. XIX a and &, which represents the latter after Siedamgro- 
tsky and Cohn. 

Not all the small particles, however, which are sometimes seen swim- 
ming in the blood or blood serum, and may even show a slight motion, 
are micrococci, or globular Schizomycetes; some of them are products 
of detritus, or minute fat globules, &c. But those minute globular 
bodies, which strongly reflect the light, are sometimes even more nu- 
merous than the blood-corpuscles, and are not destroyed by adding a weak 
solution of caustic potash, must be considered as micrococci, or globular 
Schizomycetes. Further, where clusters or colonies {gUacoccos or zoo- 
^Zo^-masses) are existing, and where rod-shaped Schizomycetes or bac- 
teria are accompanying the spherical forms, then no doubt can remain* 
There are yet several other means by which their tme nature can be 
determined, but to enumerate them would lead too far, and will not be 
necessary. One other point, however, may yet be mentioned. K the 
small globular bodies, seen under the microscope, are detritus or min- 
ute fjBit-globules, ' they will, at best, remain as they are, but will not 
propagate or increase in numbers like the micrococci, which multiply or 
propagate in many other fluids besides blood, if put into them, and even 
in fluids entirely different from that in which they have been found. In 
other words, the micrococci can be cultivated, and detritus and fat- 
globules cannot. 

Under some circumstances the swine plague Schizomycetes are easily 
destroyed, for instance, if exposed on a bare, dry surface to the rays of 
light, or a free access of air ; but in a suitable vehicle or nutritious sub- 
stance, or protected by a porous body which keeps them moist and 
warm, their tenacity of life seems to be very great [cf. experiment with 
experimental pig No. 3, and the case communicated by Mr. Pendarvis). 
It is also a well-known fact that in the spring, particularly if a hard or 
dry winter has been destructive to the infections principle, swine plague 
almost invariably makes its first appearance again in swine-yards which 
contain old straw-stacks, &;c., at the edge of the timber, or in some other 
sheltered nook or corner where the Schizomycetes have found protection. 
As to a proper vehicle or nutritious substance or fluid, the Schizomyce- 
tes of swine plague do not seem to be as particular as many other kinds. 
Water, especially if it contains a slight admixture of organic substan- 
ces, is about as suitable as anything else. 

The swine-plague Schizomycetes, even in a very sick animal, or in the 
caicass of one that has just died, are never as numerous in the (fresh) 
blood tw in the morbid products, the urine, the excrements, the lymph, 
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the pulmonal exudation, &e., and are usually found in the fresh bltj^J 
taken from a vein or artery and examined immediately, only in th^t 
globular form. As I stated in ray first report, and recent observation^ 
have confirmed it, the globular Schizomycetes undergo changes, develop, 
and, at a certain stage of their development or growth, form clusters of 
colonies {zoogloea-msL^ses or coccoglia)'^ these clusters, it seems, are 
formed principally in the smaller, narrower vessels, get stuck in the finei" 
or finest capillaries, and obstruct them ; then these zoogloea masses di- 
vide, or parts are torn off by the pressure of the blood-current^ are car- 
ried a little farther, and cause new obstructions, or form emboh, a procr 
ess which, it appears to me, causes most if not all the morbid changes. 
At any rate, in such embolic hearths, not only in the lungs, but in othej* 
tissues just as well, whole nests of partially developed (globular, double^ 
and rod-shaped) Schizomycetes can be found. It is therefore out natr 
ural that the circulating blood contains comparatively (not positively) 
few Schizomycetes, because the latter are carried into, get stuc^ 
congregate, and accumulate gradually in the capillaries already ob? 
Btructed by the viscous clusters. Besides, in the emboli in the afPected 
tissues, the Schizomycetes can always be found in great abundance in, 
the lymphatic glands, in the kidneys, in the extravasated blood, and in 
the ulcerous tumors ; in the kidneys, probably, because through those 
organs a great many Schizomycetes are eliminated. They are also thrown 
off or discharged thrdugh the intestines, the lungs, and the skin, and, 
X>erhaps, through Uie salivary glands and the mucous membrane^ but 
that I do not know. 

Most of the i&erman investigators claim for the disease-producing 
Schizomycetes the same principle as the putrefaction and ferment-bap- 
teria, that is, chemically acting or poisonous properties. Whether the 
swine-plague Schizomycetes .^t also as a poisonous substance, and 
not simply in a mechanical way, I do not know, because I have no proof , 
of their chemical action, but that the many millions or billions existing, 
in one diseased animal are able, notwithstanding their minuteness, ta 
produce important changes by robbing the animal organism of nutritive 
material, and by depriving it of large quantities of oxygen, directly aa^ 
well as indirectly, is very evident. 

One other question may be asked. Where do the swine-plague Schiz-j 
omycetes come from ? This question cannot be satisfactorily answered.] 
Only one thing is certain, they immigrate or enter from the outside, andj 
are not developed, as has been claimed by several authors, under the 
influence of the disease from germs pre-existing in the normal blood.] 
Wherever swine-plague Schisomycetes do not find an entrance^ there no 
Sicine plague will aj^ear, 

RESULTS AND CONCLUSIONS. 

These are in perfect harmony with those obtained in the fall of 1878ji 
and in the winter and spring of 1879, and may be briefly stated as folio w«.i 

1. The most effective means of prevention that can be applied by the 
individual owners of swine consists, first, iu promptly destroying and 
burying suflSciently deep and out of the way the first animal or animals 
that show symptoms of swine plague, if the disease is just making its 
appearance, and in disinfecting the premises, or, if that is difficult, in 
removing the herd at once to a non infected place, or out of the reach of 
the infectious principle. If possible the herd should be taken to a piece 
oif high and dry ground, fr'ee from any straw and rubbish — if recently 
plowed, still better — and should there receive clean food and no water 
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except saoh aa is freshly drawn from a well. If this is complied vnth^ 
and if all communication whatever with any diseased hogs or pigs is cut 
off in every respect, which is absolutely necessary, and still danger 
sliould be anticipated, for instance, if one or more animals should have 
become infected before the herd was removed, or a possibility of either 
fDod or water for drinking being or becoming tainted with the infectious 
principle should exist, the danger may be averted, or at least be very 
much diminished by administering three times a day in the water for 
drinking either some carbolic acid (about ten drops each time for every 
160 pounds of live- weight), or some hyposulphite of soda (a tea spoonful 
for every 100 pounds of live- weight), till all danger has disappeared, 
Second, where swine plague has been allowed to make some progress 
in the herd, or where the presence of the disease is not discovered until 
several animals have been taken sick or have died, others have become 
infected, the best that can be done is to separate at once the healthy 
animals from the diseased and suspected ones; to place the healthy ani- 
mals by themselves and the doubtful ones by themselves; to separate, 
disinfect, and treat the animals in the way just stated. Special care 
must be taken to prevent any communication, direct or indirect, between 
the three different parts of the herd. If one person has to do the feed- 
ing, &c., he must make it a strict rule to attend always first to the 
healthy animals, then to those considered as doubtful, and last to the 
sick ones J and must never reverse that rule, or go among the healthy 
hogs or pigs after he has been in the yard or pen occupied by the others. 
If possible each portion of the herd should have its own attendant, who 
should not come in contact with any of the others. The separation must 
be a strict one in every respect ; even dogs and other animals may carry 
the infectious principle from the diseased animals or from the yard occu- 
pied by them to the healthy hogs and pigs. Buckets, pails, &c., which 
are used in feeding the sick hogs should not be used for the healthy 
ones, because the infectious princii)le may be conveyed by them from 
one place to another. Last but not least, it is very essential that the 
yard or hog-lot occupied by the healthy portion of the herd be higher 
than that occupied by the others. If it is lower, and especially if it is 
80 situated that water and other liquids from the other hog-lots can 
flow into it, or over it, the separation is worse than useless, for then the 
healthy portion of the herd will surely become infected unless the ground 
is exceedingly dry. Third, whenever swine plague is prevailing in the 
neighborhood, any operation, such as ringing, marking by wounding, or 
cutting ears or tail, and castration and spaying particularly, must not 
be performed, but should be delayed until the disease has disappeared, 
3r does not exist anywhere within a radius of two miles. If such opera- 
tion should beeome absolutely necessary, the wounds must be dressed 
It least once a day with an effective disinfectant, for instance, with a 
solution of carbolic acid or thymol, till a healing has been effected. 

2. Swine plague is very often communicated from herd to herd and 
Tom place to place by a careless, and, in some cases, even criminal con- 
:amination of running strearalets, creeks, and rivers with the excre- 
nents and other excretions of diseased hogs and pigs, and with the car- 
;asses and parts of the carcasses of the dead animals. This source of 
he spreading of the disease can be stopped only by declaring such con- 
amination of streamlets a nuisance and Dialling tlio offense punishable 
ty law. AUowins^ swine affected with the plat^uo to have access to 
iich streamlets should be considered as constituting good ev^idence of 
uch a contamination, as also the throwing of dead hogs, or parts of a 
tircass, into such streamlets, creeks, or rivers. 
27 AG 
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8. The rendering tanks established in almost every locality in which 
swine plague is or has been prevailing, contribute very much, directly 
and indirectly, to the spreading of the disease. They contribute di- 
rectly by disseminating the infectious principle wherever the tank- 
agents, who collect the dead hogs from the farmers, travel with their 
wagons; and by contaminating and infecting, in many instances at 
least, the waters of streamlets, creeks, and rivers with such parts of the 
dead hogs as are not worth rendering, but which constitute the principal 
seat of tAe morbid process. Indirectly they contribute by inducing the 
farmers to leave their dead animals lying around unburied, thus remain- 
ing a source of infection until the "dead-hog man" comes and takes 
them away. If transportation of swine that have died of the disease is 
prohibited by law, the numerous rendering tanks will soon disappear, 
and another source of infection will thus be closed. 

4. The disease is spread not only by the transportation of dead hogs, 
but also by that of diseased ones. That such is the case becomes ap- 
parent by the fact that swine plague in its spreading not only follows 
the course of streamlets, creeks, and rivers, but also travels along the 
lines of railroads and public highways, AU traffic in, and transporta- 
tion of, diseased hogs and pigs, and of animals that have died of swine 
plague, should, therefore, be stopped ; and sending diseased swine to 
market — a very common practice at present — should be made a criminal 
offense. Further, a law which would compel every owner of swine to take 
care of them, to confine them to his own premises, and not allow them 
to run at large on public highways, &c., would, if executed and complied 
with, do a great deal of good, and prevent a great many infections. It 
has happened very often that a stray hog or pig has carried the disease 
into a healthy herd; and, vice versa^ it has happened also-^perhaps 
just as often — that a hog or pig has become infected while among other 
swine and, coming home again, has introduced swine plague into the 
herd to which it belonged. 

6. As to sweeping and effective measures of prevention, I would only 
repeat what I said in my last report. Ko authenticated case of a sponta- 
neous development of swine plague has yet come to my knowledge, and 
the disease, I am more convinced than ever, can be stamped out, but 
only by adopting the most stringent measures, such as I advocated in 
my last report. If the stamping-out process is begun in the winter, af- 
ter the fat hogs have been sold or butchered, and before the spring pigs 
have been born, the difficulties will not be insurmountable, and the 
hardships or inconveniences necessarily to be imposed upon the own- 
ers of diseased swine will not be as great as might be supposed. 
The best method, as stated before, would be to kill and bury or cre- 
mate, immediately, every hog or pig that shows symptoms of swine 
plague. Where^this cannot be done, the diseased or infected herds 
must be isolated from all healthy animals for a period extending at least 
to two months after the last sick animal has died or recovered. All 
dead hogs or pigs must be immediately buried or burned ; persons at- 
tending to sick hogs should be prohibited from going among healthy 
swine ; infected strawstacks, &c., should be burned. 

6. As to medicines for the purpose of prevention, carbolic acid given 
twice or three times a day in the water for drinking has proved to be oi 
value, and has done good service, and so has hyposulphite of soda 
These medicines are valuable, and have proved to be effective, especi 
ally in cases in which there is reason to supiwse that the water for drink 
ing or the food may become infected, but it is doubtful whether th< 
disinfecting and antiseptic properties of those medicines wOl be suffictem 
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to destroy the infectious principle or its effect, if its influx is a great 
one, and continued by keeping healthy and diseased swine together in 
the same lot, yard, ol* pen. A strict separation is necessary, at any rate 
of the greatest importance, because the efiect of the infectious principle, 
like that of an accumulative poison, seems to increase and to become 
more intense or violent after each new influx ; in other words, tho dis- 
ease, as a rule, will be the more malignant, and the time of incubation 
or period of colonization will be the shorter the greater the amount of 
the infectious principle introduced. Other disinfectants, such as sali- 
cylic acid (rather doubtful) and thymol have probably a similar eflect 
as carbolic acid, but are rather expensive, and therefore can be made 
use of only on a small scale. 

7. Salt and ashes, sulphate of iron or copperas, sulphur. assafoBtida, 
black antimony, lime, coal, carbonate of soda, soap, oil or turpentine, 
and quite a number of other similar substances, singly, and in various 
combinations, have been used very extensively by a large number of 
farmers in different parts of the State, and at different seasons of the 
year, but notwithstanding diligent inquiry, I have failed to learn of a 
solitary case in which any of those substances, or any combination of 
them, has produced favorable results, or in which their use has been fol- 
lowed by a decrease in the mortality that might not be ascribed more 
reasonably to other causes. Sulphate of iron especially is of no value, 
neither as a preventive nor as a remedy. Mr. Bassett, an intelligent 
farmer in Champaign County, tried it thoroughly, and has used it ex- 
tensively, and lost 96 per cent, of a very nice herd of shoats. Others 
have met with similar results. 

8. As to a treatment of the diseased animals, there can be no doubt 
that a good hygienic treatment — a strict separation of the diseased ani- 
mals from each other, so as to prevent any further influx of the infectious 
principle is advisable. Swine diseased with the plague evince very often 
a vitiated appetite for the excrements and the urine of their companions, 
and as these excretions contain immense numbers of Schizomycetes, 
spherical and rod-shaped, and are therefore highly infectious, more and 
more infection or disease-producing elements will be introduced into 
the animal organism if that vitiated appetite is satisfied. Clean 
quarters and clean troughs (it is veiy important to clean the troughs 
after each meal), clean and fresh well-water to drink, clean food to eat, 
reasonable and adequate protection against the inclemency of the 
weather (against heat as well as against cold, rain, snow, &c.), and pure 
air to breathe will go a good way and may save many an animal. 

As to a medical treatment, it would be necessary, if anything at all 
is to be accomplished, to subject every individual animal to a special 
treatment, dictated by circumstances; but as this is impossible, 
especially in a large herd of swine, not much can be expected from the 
use of medicines unless a specific" is discovered that is simple of ap- 
plication. If such a specific remedy is existing, one would suppose, 
from the nature of the disease, it must be among the antiseptics or dis- 
infectants, I have tried several of them, and so far have met with very 
poor results, as most of the animals thus treated have died, probably 
because the nDorbid changes had become irrei)aralile. Hyposuli)hite of 
soda csi^ecially, which afterwards, in Mr. Graham's herd, proved to be 
very eflective, even under aggravated circumstances — at least, its use 
was attended with very satisfactory results — and which is compara- 
tively cheaper, and easy of application, was used extensively in three 
different herds, but failed to produce any visible good results, and so 
with all other medicines that were tried. 
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All the medicines, secret and otherwise, used so far — and their num- 
ber is legion — have not done a particle of good, or, if they have, I have 
been unable to hear of it. Usually those farmers who have used the 
most medicine, or the greatest variety of medicines, have lost the 
largest number of hogs, possibly because, relying upon the medicines, 
they neglected all other sanitary measures. Good results, in somewhat 
mitigating the morbid process and improving thereby the chances of 
recovery, have b^en produced by feeding boiled, cooked, or steamed 
food, and also by feeding animal food. The wholesome effect of the 
former seems to be due to the fact that in cooked, boiled, or steamed 
food, if fed as soon as cold enough, no disease-producing Schizomycetes 
are apt to be existing, and if it is fed exclusively none are introduced 
through the digestive canal into the animal organism. Animal food 
has had in some cases a good effect, probably because it is rapidly 
digested, and a rapid digestion, it seems, is not favorable to an intro- 
duction of the disease* producing Schizomycetes into the animal organ- 
ism by means of the digestive canal. Still, feeding animal food consti- 
tutes by no means a sure protection, because hogs fed in slaughter- 
houses, and hogs fed with the offal from a hotel-table (for instance, 
those belonging to the Doane House, in Champaign, in the fall of 1878) 
became affected and died of swine plague. 
Very respectfully, 

H. J. DETMEE8, V. 8. 

CHiOAao, III., February 28, 1880. 



REPORT OF DR. JAMES LAW. 

SECOND SUPPLEMENTAL EEPOET ON SWINE FEVER. 

Hon. William G. Lb Due, 

Oimmissioner of Agriculture : 
Sm : At the time when I made my first supplemental report, severa 
of the experiments referred to in that paper were incomplete, whiL 
others had just been started, so that it becomes necessary to furnish j 
second addendum to give the final results of my observations. As th 
simplest mode of dealing with these supplementary facts I shall refe 
to them seriatim J .beginning with those which are merely complemeni 
ary of the last report. 

INFECTION BY COHABITATION. 

In my last report an instance of this kind was furnished, and a d( 
duction made that the disease was most virulent when at its height, ii 
asmuch as that the exposed pig seemed to resist the contagion from a 
animal in process of convalescence, but speedily (in twelve days) fell 
victim when placed along with a pig in which the malady was active! 
advancing. In the present report (No. 1) is given the necropsy of tl 
pig infected by such exposure. The characteristics of the disease we] 
suflBciently well marked, for though the bowels showed little more tha 
a catarrhal inflammation, with an excessive secretion of glah >- mucu 
dirty, greenish-black pigmentation and two small circular blooil extra 
asations, yet the other organs presented distinct swine*plague lesion 
Thus, there were the characteristic blotches on the skin, the petechi 
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discoloratioss on the heart and in the kidneys, the deep pnrple patches 
on the liver, and above all the pigmentation or deep red congestion of 
the groups of lymphatic glands and all parts of the body. The signifi- 
cant congestion of the lungs was also present. The only remarkable 
feature of the case was the excessive bloody engorgement and enlarge- 
ment of the spleen, which is a constant feature of malignant anthrax, 
but is usually found in other affections (malarial fevers, septicaemia), 
in which there are profound changes in the blood. While, therefore, 
this lesion is an unusual one, yet it is one to be expected in this disease 
whenever the destruction of the blood globules or material changes in ' 
the albuminoids of that fluid reach a certain point of extension. In an 
animal that has been exposed to the infection of the swine-plague and 
which presents all the other characteristic lesions, this one superadded 
manifestation must be accepted as only implying a more than ordinarily 
profound modification of the blood elements. 

POST-MOETEM EXAMINATION OP INFECTED LAMB. 

In my last report I gave the record of the inoculated lamb up to the 
end of January. (See supplementary report : pages 101 and 112.) I 
now add No. 2, the remainder of the record and the necropsy of the 
same. The intestinal irritation and catarrh as-manifested by the ten- 
derness of the anus and the mucus discharges with the feces, together 
with the elevated temperature and enlarged lymphatic glands, presented 
much in common with the affection in the pig. The marked eruption 
in the ears might be accepted as representing the skin lesions of the pig. 

After death the more characteristic lesions were the purple mottling 
of the liver, kidneys, and heart, the grayish consolidation of portions 
of the lungs, and the deep pigmentation of the lymphatic glands in 
general. The nodular caseous masses scattered so profusely along the 
I coats of the bowels in this case, and which are far from uncommon in 
sheep, appear to consist of diseased and overdistended mucus crypts, 
and cannot be held as in any way connected with the contagion of the 
swine fever. 

The absence of acute lesions, like red congestion of the lymphatic 
glands, in this lamb may be partly accounted for by the mildness with 
which the disease manifested itself, and by the fact that nearly four 
weeks had passed since the last inoculation, and three weeks since the 
last manifestation of abnormally high temperature. That the lamb suf- 
fered from the poison may be safely assumed from the fact that the pig 
Ho. 4 sickened with the specific fever after inoculation from it. 

POST-MORTEM EXAMINATION OF THE INFECTED MERINO NO. 3. 

Like the lamb, this was left with an imperfect record in our last re- 
port. In this the life record is completed and the necropsy given, with 
results very similar to those furnished by the lamb. Here again the main 
changes consisted in purple mottling of the liver and heart, and the deep 
pigmentation of the lymphatic glands. The yellowish-brown coloration 
of the kidneys implied antecedent changes probably of the nature of in- 
flammation or extravasation. The caseous rounded masses found in the 
bowels of the lamb were remarkable here by their absence in further 
corroboration of the remark that these are independent lesions resulting 
from pre-existing disease, and in no way connected with that now occu- 
pying our attention. 
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Pia SUCCESSFULLY INOCULAtED FROM SHEEP AND LAMB NO. 4. 
(See supplementary report, page 101.) 

This experiment, referred to in the text of the last report, is now furnished 
in extemo with the necropsy of the infected pig. It will be seen that 
the pig was inoculated twice, at an interval of fifteen days, with the 
mucus from the anus of the infected sheep, and one with scabs from the 
ear of the lamb. Enlarged lymphatic glands were observable before 
the last inoculation, and six days after it there was a febrile tempera- 
ture, and the more violent manifestations of the complaint. 

After death the foUowiug characteristic lesions were observed : The in- 
testines had patches of congestion, the follicles were enlarged and the 
rectum ulcerated ; purple discolorations were present on the liver, kid- 
neys, and heart; the lymphatic glands were enlarged and congested, of 
a deep red, in some cases almost black. 

This evidence as to the nature of the disease was clear enough, but 
to substantiate It the following experiment was undertaken: 

SUCCESSFUL INOCULATION FROM THE PIG INFECTED BY THE SHEEP 

NO. 6. 

The pig designated as No. 5 in this report was inoculated with scabs 
from the ear and eyelids of pig Ko. 4, and though this caused little 
change of temperature, it was followed by all the other prominent symp- 
toms of the disease. On post-mortem examination on the twelfth day 
after the inoculation, the characters of the plague were found well 
marked. The red and black blotches on the skin were extensive, the 
ears blue, the intestines extensively congested with enlarged follicles in 
the caecum and colon and blood extravasations and ulcers in the rec- 
tum. Purple discolorations and petechioe were numerous on the liver, 
kidneys, and heart, and finally the lymphatic glands in general were in 
part congested of a deep red, and in part pigmented as the result of a 
previous congestion. 

Here, then, in the second generation of the poison from the sheep we 
have the symptoms as well marked and the course of the disease as 
rapid and severe as in its first remove from the ovine subject. ' 

Pia SUCCESSFULLY INOCULATED FROM THE INFECTED LAMB. 

In experiment No. 6 of the present report is given the record of a pig 
inoculated from the swelling in the axilla (near the seat of inoculation) 
of the lamb. The inoculation produced fever, with the general malaise, 
moping, peevish grunt, inappetence, and CAitaneons blotches of the 
swine-plague. When killed, on the eleventh day, the skin presented 
a number of red and purple blotches, and was covered with the black 
unctuous exudation so frequent in this disease. The bowels contained 
patches of congestion, the caecum and colon enlarged, and the follicles 
and the rectum ulcerated. The liver, kidneys, lungs, and heart had pur- 
ple blotches. Finally the lymphatic glands in the abdomen were en- 
larged and congested of a deep red or black, and those in the chest and 
guttural region darkly pigmented. This is as unequivocal a case as those 
already recorded, and fully confirms our, position that the virus of this 
disease maybe transmitted through the sheep and conveyed back to the 
pig with active effect. 
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INOCULATION FROM RAT AND LAMB NO. 7. 

In my last report, page 101, 1 reported suspicious lesions in a rat in- 
oculated with swine-plague virus and more characteristic symptoms in a 
pig inoculated from this rat. In No. 7 of the present report will be found 
the full record of the pig in question. By a reference to this record it 
will be seen that without much elevation of temperature this pig showed 
a purple cutaneous eruption on the fifth day and enlarged glands on the 
twelfth, when it was inoculated with bloody mucus from the anus of the 
infected lamb. After this the symptoms became much more severe, and 
when killed, twenty-two days after, the pig showed unequivocal symp- 
toms of the affection. Whatever may be concluded as to the result of the 
infection from the rat in this case, it is at leasli a further corroboration of 
the position that the Inoculated sheep is infecting. To further test the 
susceptibility of the rodent, the following experiments were undertaken: 

INOCULATIONS FROM PIG, RAT, AND LAMB. 

The subject of this experiment was a female Suffolk pig presented by 
Cornell University, having been the smallest of the litter. It was about 
three months old, small for its age, and very fat and sluggish. It was 
first inoculated with albumen which had been charged with a drop of 
blood containing bacteria, from pig No. 13 (see report page 90), and had 
been cultivated in three succeeding i)ortions of albumen drawn on eacli 
occasion from a fresh, newly-broken egg, through a tube that had been 
previously heated to redness to destroy all organic life. For fifteen days 
nothing more was shown thaa a few purple spots and patches on 
rump, tail, and hocks. 

The subject was again inoculated with the congested intestine of the 
rat which had died two days after the inoculation. The intestine had 
been frozen over night. For thirteen days more the same equivocal 
symptoms continued. 

A third inoculation was now practiced, this time with bloody mucus 
from the anus of the lamb, diluted with a weak solution of common 
table-salt. 

Twenty-two days after the third inoculation the pig was sacrificed, 
and beyond some pigmentation of the lymphatic glands presented no 
distinct lesions that could be held characteristic of the si>ecific fever. 
In short, the animal had suffered so slightly, if at all, that it might well 
be set down as a case of insusceptibility. This is only what was to be 
expected, as in the case of all plagues and contagia a certain number of 
animals will successfully resist exposure and escape,. though the. infec- 
tion is most virulent and concentrated. The number of my subjects was 
too small to allow of any satisfactory general estimate; but, so far as it 
goesy it shows one insusceptible animal in twenty-five, or at the rate oi 
five per cent. It may, however, be questioned whether the pigmenta- 
tion of the lymphatic glands did not imply a previous mild attack of the 
disease, and whether the apparent im^munity in the later inoculations 
was not due to the protective influence of the previous illness. 

i SUCCESSFULi INOCULATION OF A RAT— NO. 9. 

i 

I This subject was inoculated February 5, 1879, with virulent matter 
[ that had been preserved for seventy-eight days, closely packed in dry 
wheat-bran. The rat was preserved for thirteen days, and finally killed 
February 18, and dissected immediately after cteath. The guttural lym- 



phatio glands were deeply congested, so as to be mottled with red. The 
inguinal glands had a brownish-red hue, the sublumbar lymphatic glands 
were enlarged and pigmented. Qfhe small intestines presented patches 
of congestion and redness. The right lung was iD greater part red and 
consolidated. The liver was deeply mottled with purple, and the kid- 
neys of a very dark red externally. Finally, the spleen was greatly 
enlarged and gorged with blood. 

Taken all in all, these symptoms are so closely in keeping with those 
of swine plague that there seemed no reasonable grounds for doubting 
that it was really this disease. The one drawback to this conclusion is 
the condition of the spleen; but the enlarged and blood-gorged condition 
of this organ is not unknown in the pig itself, as shown in No. 1 of the 
present report. A second reason for not attaching undue importance to 
the engorged spleen, nor accepting it as indicative of malignant anthx^x, 
is that the pig inoculated from this rat developed all the symptoms of the 
'^hog-fever, while the spleen was rather shrunken and puckered than en- 
larged. Had it been inoculated with the virulent products of malignant 
anthrax^ engorgement and distension of the spleen had been inevitable. 

SUCCESSFUL INOCULATION FROM THE EAT. 

On February 19 a healthy pig was inoculated with the congested 
lymphatic glands and lungs of the above-mentioned rat, the morbid 
products having been inserted in a pouch under the skin. 

On the sixth day there was much malaise^ with redness of the skin 
and the appearance of the black unctuous exudation on the ears and 
legs. These went on increasing, and black spots and patches, Inefiacea- 
ble by pressure, appeared on the inside of the thighs and hocks. 

The subject was destroyed on the twentieth day and showed the usual 
symptoms of the disease. The stomach and bowels were congested, with 
glandular swellings in the large intestines, the lymphatic glands corre- 
sponding to the congested bowels were of a deep red, almost black, and 
elsewhere the lymphatics were enlarged and pigmented. Purple blotdies 
appeared on the Uver, heart, lungs, and air passages, while the spleen 
wa« small, rather bloodless, puckered, and shrunken. 

The symptoms of the disease were, in short, as unequivocal as when 
inoculation was made from the sick pig direct, and, taken along with the 
less conclusive evidence furnished by case No. 7, may be held to prove 
that the rat is capable of contracting this disease and of conveying it 
back to the pig. 

. PROBABLE CONVEYANCE OF THE DISEASE BY EATS. ' 

In my report for 1878 I expressed an apprehension of this disease be* 
ing conveyed by rats, which fear is only too fully justified by the more 
recent developments. The danger of the conveyance of diseases by thesa 
vermin not only from pen to pen, but from farm to farm, can never b© 
lost sight of, as rats do not by any means confine their depredations to 
a circumscribed locality, and are quite ready to emigrate and found a 
new colony if their present habitat is unproductive or closely beset by 
their natural enemies. Eats, therefore, that pass from one piggery to 
another may convey the specific poison on their surface or in their sys- 
tems, and may not only leave the germs in the troughs while sharing 
the feed with the pig, but even inoculate it direct while gnawing the 
horns of its feet. 

The importance of exterminating rats from the vicinity of piggeries 



ctonot be too strongly insisted on. Eats are probably the main sooted 
of triehinia spiralis in pigs, as the infected raf, with its muscles wasting 
as the result of the lodgment in their fibers ot' myriads of the encysted 
triehinia, becomes correspondingly weak and inactive, and is easily 
caught and devoured by the omniverous animal. If, then, we take the 
observation of Dr. Bellfield and Mr. Attwood as a basis, and accept as 
a fact that 8 per cent, of the hogs killed in Chicago are trichinous; add 
to this that the discovery of these worms in Ameiican hams and bacon 
has led to the closure of several European markets against these prod- 
ucts ; and, finally, that this specific fever of swine may be contracted and 
conveyed by rats, and we have cause enough for the closer supervision 
of the breeding of swine, and for a systematic destruction of rats wher- 
ever either trichiniasis or the swine plague has manifested itself. The 
swine breeders themselves should be warned against this source of dis- 
ease and loss, but the sanitary authorities should follow up every case 
of trichiniasis and hog cholera, and see that the rats are not allowed to 
become active in its propagation. 

INFECTION BY INOCULATION OF CULTIVATED VIRUS. 

My last experiment was made with a material which might have been 
supposed to have been thoroughly disinfected. A little pleuritic fluid 
swarming with actively moving bacteria was added to some milk and 
boiled for five minutes. When cold, a drop or two of ammonia was added, 
the neck of the glass vessel plugged with cotton wool, and the whole 
placed in an incubator at 98^ F. for two days. A second and third por- 
tion of boiled milk and ammonia were successively inoculated trom the 
first and second, and a little of the milk with the third generation 
of the cultivated poison was injected under the skin of a healthy pig. 

The subject suffered from illness with red and purple spots on the 
skin and a greasy black exudation ; was kiUed on the twenty-lirst day and 
immediately dissected. The stomach was extensi vely discolored, of a dark 
brownish red, becoming a bright red at the margins. The small intes- 
tines were congested and showed punctiform pectichise, especially on the 
duodenum and on the Uieum near the ileo-csecal valve. The large in- 
testine had enlarged follicles and patches of congestion, and the lym- 
phatic glands of the bowels were discolored a deep red. Elsewhere the 
lymphatic glands were either reddened or pigmented. The lungs and 
liver showed little change, but there were purple discolorations on the 
kidneys and heart. 

This case was evidently one of the specific hog fever, and , unless some 
source of fallacy entered, seems to imply that the germs of the disease 
may on certain conditions resist for a time the heat of boiling water. A 
single , experim tot is, however, too narrow a basis for the support of a 
theory, and I shall therefore content myself with merely recording the 
result, and leave the matter to be made Uie subject of a more crucial 
test at some time in the future. 

Perhaps the most remarkable feature of these experimental inocula- 
tions is the fact that the pigs inoculated from the infected sheep and 
rats appeared to take the disease in a mild form, and in all such cases it 
seemed probable that, had the animals not been sacrificed by the knife, 
a recovery might have ensued. In the case of the pigs inoculated from 
the sheep, one (No. 4) was twioe inoculated, thirty-eight and twenty- 
three days before it was killed, and although the disease showed itself 
in an unequivocal form, yet it was not severe and did not promise a fatal 
result. A second (l!iro. 7), inoculated from the lamb twenty rone days be- 
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fore it was sacrificed, proved more severe, but did not reach a fatal re- 
sult; a third (No. 8) was inoculated twenty-two days before its death, 
and showed such slight symptoms and post mortem lesions that it might 
have been questioned whether it really had the disease ; a fourth (No, 
6), inoculated twelve days before its death, had very slight symptoms 
and lesions of the disease; while in a fifth (No, 6), that lived for the 
same length of time after inoculation, the symptoms were more severe, 
but there was no certain indication of a fatal result. 

Of the pigs inoculated from the rat, two (Nos. 1 and 7), inoculated 
from the first rat, had such slight symptoms that they were afterward 
inoculated from the lamb, and the third (No, 10) inoculated from the 
second rat, twenty days before it was killed, showed moderate but dis- 
tinctly marked symptoms, and was manifestly improving when it was 
sacrificed. 

Inoculations from the infected rabbit were more redoubtable. One pig 
(No. 8, Add. I), inoculated twice from the rabbit and killed on the four- 
teenth day after the last hioculation, was suffering severely and might 
have died. Another (No, 9, Add. I) was so ill on the twentieth day 
after the inoculation that he could not have survived many hours longer. 

These facts point to the most important conclusion that the poison 
of the swine plague, when passed through the system of the sheep or 
rat, becomes lessened in virulence, and usually conveys the disease 
back to the pig in a non-fatal form. Should this be sustained by 
fiirther experiment, and should this, like some other bacteridian dis- 
eases, so affect the system that a second attack is rendered much milder 
or entirely prevented, it will open the way for a system of vicarious in- 
oculation that will save our swine breeders from the yearly losses of tens 
of millions that now threaten the very existence of this industry. It is 
noticeable that the pig (No, 5) inoculated from the pig infected from the 
lamb, and therefore by poison the second remove from the ovine sub- 
ject, though showing symptoms of the disease, did not stiffer severely 
in the twelve days it was allowed to survive, so that the mitigation of 
the poison may remain for some generations after it has once passed 
through the sheep. 

That a further inquiry in this direction promises valnable results 
may be further deduced from recent developments in anthrax and 
chicken cholera. 

In February, 1878, Burden Sanderson and William Duguid, at Brown 
Institution, London, inoculated guinea-pigs with the poison of the an- 
thrax, and conveyed the disease from guinea-pig to guinea-pig for sev- 
eral generations of the poison. From different guinea-pigs it was 
inoculated back upon two yearling heifers and a six months' calf, and 
in aU produced active disease, but in no case with, a fatal result. Be- 
covery in all cases might be said to have occurred by the fifth day. 
The liquids from the guinea-pigs thus inoculated on the cattle were sub- 
jected to the counter test of inoculation on other guinea-pigs, and in all 
cases with fatal results. To test the effect on the system the calf was 
reinoculated fifty-two days after the first, and the heifers Jiine days after 
the first, with the effect of producing a milder attack on the heifers, and 
a severe but not fatal illness in the calf. 

Again, twenty-five days later, they were inoculated with antlirax 
poison, cultivated in grain infusions, which makes a most virulent and 
fatal preparation ; but, though two sickened, in none did a fatal result 
ensue. 

Dr. Greenfield, who was in charge of the Brown Institution in 1879f, 
continued these experiments. A steer was inoeulated four time» In 
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succession with antlirax poison from the guinea-pig with steadily- 
decreasing results, and then a iii'th time with blood from an anthrax 
sheep ; but he survived all, and did well. 

A six-months' calf was inoculated with anthrax fluids that had passed 
through the guinea-pig and been afterward cultivated in an albuminous 
fluid for four generations of the poison, and nine days later, with blood 
direct from the spleen of an anthrax guinea-pig ; but a recovery ensued 
in both cases. An old emaciated and i^regnant cow inoculated with 
the blood of an anthrax guinea-pig died on the fourth day. Ag§, de- 
bility, and pregnancy were charged with the result. Finally, a sheep 
was inoculated with the anthrax poison that had been passed through 
the guinea-pig, and thereafter cultivated to the fourth generation in an 
albuminous fluid ; but the result was not fatal. It should be added, 
that the anthrax liquids used on all these animals were tested by con- 
temporary inoculations on guinea-pigs and mice, and invariably with 
fatal effect. 

As a sequel to these, it should be noticed that Pasteur claims to have 
mitigated the poison of chicken cholera and the bacteridian disease by 
cultivation in different fluids ; and to have conveyed it back to the fowl, 
not only without producing a fatal result, but with the effect of ren- 
dering the system of the fowl unimpressible by the same poison for the . 
future. 

The close analogy between these two diseases and the swine fever in 
their mode of causation by bacteria suggests very strongly a common 
pathology for all ; and as the mode of reproduction and development of 
the different bacteria which respectively cause the three plagues is 
probably the same or closely allied, the promise is held out that the 
specific swine fever may be anticipated and prevented, as the above 
experiments imply that the other two affections can be. 

l^or are the above-named observers alone in their tentative results. 
Wemich, Bauman, and Neucki find it highly probable that bacteria are 
destroyed by certain products of the putrefaction to which they them- 
selves have given rise ; so that the continued existence or propagation 
of a specific bacterium in an individual system is rendered difficult or 
impossible by the previous generation of that microphyte in the same 
animal body. 

But at this point still another question arises. In view of the mild 
effects produced by inoculating the cultivated virus (Nos. 8 and 10, 
present report), may the poison of this disease not be mitigated by cul- 
tivating it in particular solutions, so that when inoculated on the pig 
it will come short of destroying life, and yet prove a protection against 
the ordinary fatal form of the poison ? Klein's cultivations were made 
in the aqueous humor of the rabbit, and though he has not stated how 
violent were the inoculated cases, yet it would not be surprising if they 
proved fatal, as did our own cases of inoculation from the rabbit. My 
inoculations with the swine-plague virus preserved in bran produced 
severe symptoms and a fatal result, in keeping with the virulence 
of anthrax virus which had been preserved in a similar medium. In 
my other cases, inoculated with virulent egg-albumen (No. 8) and am- 
moniated milk (No, 10), the resulting disease was moderate, and did 
not threaten fatal result. 

While, therefore, it cannot be confidently affirmed that we can at 
will induce a mild form of this affection which shall protect the system 
against a severe one, w& have in the above facts a sufficient warrant 
and inducement to carry this experimental investigation to a CMtain 
and reliable conclusion. It remains for the experimental pathologist to 



determine the exact conditions under which such immunity caji be ac- 
quired, if at all, and how long the protection to the system is vouch- 
Bafed. From present appearances it seems oversanguine to expect ot 
our legislators any sufficiently vigorous and persevering system of extin- 
guishing our imported and indigenous animal plagues, so that it be- 
comes the more desirable that we should bend our energies to ascertain 
what measures will rob the more prevalent ones of their terrible mor- 
tality, and if the plague germs must be produced and preserved in our 
mids^, what will assure us that only the mitigated form of the poison 
shall be laid up, and not the deadly one, as heretofore. 

JAMBS LAW. 

Ithaca, N. Y., June 10, 1880. 



APPENDIX. 
Record ov Dr. Law's Experiments. 



FoUmd China ptg, infected hy oohdfntatUm. (See eo^erimeni No. 6, Addendum /•} 

EXPERIIVIENT No. 1, 





Hoot. 


TempeTatnre 
of Dody. 


Bexnarks. 


1879. 




o F. 








JaiL 31 


10 a. m.. 


103 








Feb. 1 


...do .... 


102 








2 


...do.... 


10L5 








3 


...do .... 


102 








4 


...do ... 


101.75 








5 


...do.... 


100.5 








8 
9 


9 a.m.. 
...do 


102, 25 
101.25 








10 


...do .... 


102 








12 


...do .... 


102 








14 


.. do .... 


101 


Looking badly. 






15 


...do .... 


100 






16 


...do .... 


99.75 









Post mortem examination^ February 17. — STdn : Deep red blotches beneath the beUy, 
inside the fore and hind legs, under the jaws, and at the entrance of one nostril. 

DigeeUte organs : Mouth natural. Submaxillary and gutteral glands congested and 
pigmented. 

Stomach : Contains food meal, with a little hay and an excess of yellow viscid mucus. 

Sm^ll intestines : Contains much glairy, yellow mucus, with some food in the lower 
part of the ileum. Ileo-ccecal valve is pigmented of a deep dirty green beneath the 
mucous membrane. Rectum has two smaU circular blood extravasations. 

Liver : Mottled with purple spots. Gall-bladder full of dark green viscid bile. 

Spleen : Enormously enlarged (eleven inches long by two incnes wide at its broad- 
est part). Gorged with blood. 

Inguinal, circumflex ileac, pelviCf euhlumbarj mesenterUSf and omen/aZ lymphatio glandi 
pigmented. 

Kidneys : Left, natural on the surface ; cortical substance brownish yellow ; medul- 
lary substance with oumerous purple ecchymosis. Right has patches of congestion on 
the surface of its outer border, and otherwise bears the same lesions as the left. 

Lungs: Have congested lobules partially collapsed. 

Heart : Endocardium mottled of different shades, from purple to yellowish brown. 
Above the tricuspid valve is a considerable straw-colored exudation. 

Subdorsal lymphatic glands : Deeply congested and discolored. Prepectoral and .p^er 
tcapular glands in a similar condition, and surrounded by a semi-liquid straw-oblorSd 
exudation. A similar exudation is found around the guttural glands in the peirieas^ 
dinm and around the base of the hieart. 
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Experiment No. S. 



Long-wooUd Umb. (See No. 11, Addrndttm JT, page 112.) 



Date. 


Hoar. 


Temperature 
oi body. 


Bemarks. 






o Y. 




Jan. 31 


10 a. m.. 


104 


Scours, passing nmch nmcus; iliac glands enlarged* 


Feb. 1 


...do .... 


104 


2 


...do .... 


104 




3 


...do .... 


103 




4 


...do .... 


104.8 




5 


...do 


104 


A hypodermic needle broneht a greenish cheesy -looldng matter 
from the center of the axillary swelling. 








6 


...do.... 


102 


Increased axillary swelling. 


7 


...do .... 


103. 75 


8 


...do .... 


103. 75 




10 


.. do .... 


103 




12 


...do .... 


103. 25 




14 


...do 


102.75 




15 


...do .... 


103. 75 




16 


do .... 


104.25 





Killed hy tleeding^ February 18, 1879. — ^Poat-mortom examination immediately after 
death. 

DigesUve organs : Tongue sonnd ; stomach sound. 

Small intestines and, to a greater extent, the caecmn and colon stndded with hard, 
epherical nodules containing a caseous material, and some of them communicating 
with the cavity of the intestines hy a narrow orifice. Guttwrdl essophagean and mesen- 
teric lymphatic glands gray from pigmentation. 

Liver: A!Q3ttIed with purple and yellowish spots. Bile of a bright green. Hepatio 
lymphatic glands deeply pigmented. Spleen natural. 

JTidnej/s : Cortical substance slightly purple on the surface. Medullary substance 
of a pale yellowish white, surrounded by a purple zone. Peritoneum contained three 
Iiydatids. 

Lungs have a number of lobulets of a dark-red congested appearance, but still 
firm and tough. There are also a number of hard nodules of a dirty ^ayish color on 
the surface of the organ. No parasites. Bronchial lymphatic glands pigmented. 

Heart: Purple spots on the endocardium of the right and left ventricle, especially 
the latter. 

Experiment No. 3. 



Merino sheep, {Continued from page 112, No. 10, Addendum J.) 



Ilafte. 


Hour. 


Temperature 
of oody. 


Bemarlcs. 






• o Y. 




iTaa. 31 


10 a. m.. 


103.8 




Feb. 1 


...do — 


102.5 




2 


...do — 


103. 75 




3 


.. .do .... 


102. 75 




4 


...do .... 


100.5 




5 


.. .do .... 


103.5 




6 


. . do 


102 




8 


...do .... 


103 




9 


...do.... 


102.5 




10 


..do.... 


102. 5 




.12 


...do.... 


102. 75 




14 


...do .... 


103 




15 


...do.-.. 


102.5 




16 


...do 


102.75 





Merino slieep: Killed by bleeding, February 18, 1879. — Post-mortem examination 
immediately after death. 

Digestive organs presented nothing abnormal. Mesenteric lymphatic glands deeply 
pigmented. 

JngviniU glamds deeply pi^ented, especially to the medullary portion. 
Xfiver has purplish and reddish mottling on the snrfaoe. 
QalV-blamer: Partially fioill of a bright-green bile. 
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Spleen: Normal. 

Kidneys: Yellowish brown in cortical portion. 

Right lung : In groat part congested, of a bright red color. 
Bight heart : Has ondocardiiim marked with purple spots. 
Left heart : Mottled extensively with spots of a dark purple. 

Experiment No. 4. 



White male pig. 



Date. 


Hour. 


'r Am AT* Cl "fn T A 

of body. 


Remarks. 


1879. 




o I" 




Jan. 7 


9 a. m.. 


102 




8 


...do .... 


100.5 




9 


...do .... 


101 




10 


...do .... 


100. 75 




11 


...do .... 


102. 75 


Inoculated with macns from nnaB of Hheap. 


12 


...do .... 


104 


13 


...do .... 


102 




14 


...do .... 


103 




15 


...do .... 


104. 75 




16 


...do .... 


103.3 




17 


...do .... 


102, 75 




18 


...do .... 


102. 25 




19 


...do .... 


101.5 




20 


...do 


102 




21 


...do ... 


102. 5 




22 


...do .... 


102 




22 


5p. m.. 


102 


Inocnlated with scab from ear of lamb. 


23 


9 a. m.. 


101.5 




24 


...do .... 


100. 5 


Inguinal glands enlarged. 


25 


...do .... 


101. 75 


Inoculated with anal mucus from sheep and lamb. 


26 


...do .... 


99. 75 


26 


4. 30 p. m 


102 




27 


9 a. m. . 


101. 75 




28 


.. do .... 


102 




29 


...do .... 


103 




30 


...do .... 


102 




31 


...do .... 


103. 75 


Enlarged inguinal glands ; purple spots on belly. 


Feb. 1 


...do.... 


104 


2 


...do .... 


103 


OflF feed ; livid spots on teats. 


3 


.. do .... 


102.5 


Livid spots; enlarged glands ; unctuoun seoretions from skin. 


4 


...do .... 


102 


Off feed; pink papulds at hair-roots j black skin exudation, con* 








creting in scabs. 


5 


...do .... 


102. 75 




6 


...do .... 


104.5 




8 


...do .... 


103 




9 


...do .... 


]02.25 




10 


...do .... 


302. 75 




12 


...do .... 


102. 75 




14 


...do...'. 


103. 25 




15 


...do.... 


103 




16 


..do.... 


103 





White male pig : Killed by bleeding, February 17. — Post-mortem examination imme- 
diately after death. 
Digestive apparatus: Mouth healthy. Guttural lymphatic glands pigmented. 
Stmnach: Full of food; mucous membrane slightly congested. 
Small intestine : Slightly congested at isolated points. 

Large intestine : Has patches of congestion and enlarged follicles, the latter especially 
in the colon. Rectum bears an ulcer, the scab of which is marked on the outer coat 
of the bowel by a liquid exudation and a congested lymphatic gJand. 

Duodinal lymphatic glands very black; Mesenteric lynqyhatic glands pigmented, of 
varying shades of gray. Rectal lymphatic glands blood-red. 

Liver: Mottled with purple spots. GaJl-bladder full of dark-green liquid bile. 

Spleen: Normal in size, but with yellowish- white shrunken portions along the edges. 

Kidneys: Yellowish-brown ou the cortical x>art, but with petechial spots on the sur- 
face and internally on the medullary portion. 

Lungs: Normal. Endocardium mottled with purple spots. Subdorsal and internal 
pectoral glands deej^ly congested. 
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Experiment No. 5. 

White male pig. 



Date. 


Hour. 


Temperature 
of body. 


1879. 




o F. 


Jan. 30 


10 a. m.. 


102 


31 


...do 


103.6 


Feb. 1 


...do .... 


102.5 


2 


...do .... 


102.5 


3 


...do .... 


104 


5 


...do .... 


103.5 


6 


... do 


/ 104 


8 


...do.... 


103.5 


9 


...do...- 


102. 25 


10 


...do.... 


103 


12 


...do .... 


103 


14 


...do .... 


103 


15 


...do .... 


103 


16 


...do— . 


102. 75 



RemarkB. 



Inoculated with scab from oar and eyelids of sick pic No. 4 (infected 
fi-om sheep and lamb) and placed in same pen witE it. 



White male pig: KiUed by bleeding, February 17,— Poat-mortem examination at 
once. 

Skin: Dark-red blotch inside the left fore leg extending from near the carpns to the 
Btemum. Bright-red spots over the anterior part of the stemnm and inside the hocks, 
on the prepuce and lower part.of the scrotum. Ears slightly blue. 

Digestive organs : Tongue, tonsils, and larynx sound. Guttural and submaxillary 
lymphatic glands pigmented of a grayish color. 

Stomach : Full of food, great curvature has its mucous membrane congested. 

Duodenum : Congested of a deep red. Jejunum and ileum somewhat less so. Simi- 
lar patches of congestion on the ileo-csocal valve. 

Anterior mesenteric glands the seat of dark-gray pigmentation. 

Colon: Congested at intervals with many enlarged follicles. Rectum presents red 
discoloration and ulcers, one of the latter containing a blood-clot. Rectal and colic 
lymphatic glands pigmented, some red with congestion. 

Intestinal parasites : Small intestines contain thirty-eight ascarides, one measuring 
thirteen and a half inches in length. ,i ^.i 

Liver : Has purple spots and patches, especially on the right lobe. Gall bladder is 
full of greenish bile. 

Spleen: About natural. One spot of brownish-red congestion. 

Kidneys : Have purple spots on their surface extending about one line into the cor- 
tical substance. 

Heart : Left ventricle has large petechia on its internal surface, also on the edge of 
the mitral valve. Right healthy. 

Lungs : Posterior border of the hinder lobe of the right lung is bluish and contains 
lung-worms. _^ i ui i 

Mediastinal lymphatic glands : Pigmented and congested. Some perfectly black. 

Experiment No. 6. 
Female pig. 



Date. 


Honr. 


Temperature 
of body. 


Itemarks. 


1879. 




o Y. 




Jau. .^0 


10 a. m. . 


103. 25 






...do ... 


104 




Feb. 1 


...do..-. 


104 




2 


...do .... 


104 






...do ... 


104 




\ 


...do ... 


103. 75 


Tnocnlated with dry, greenish, cheesy matter from axillary aweJliup 


5 


...do ... 


103. 5 






of lamb. 


G 


. . do . . . 


105 




<S 


9 a. in . . 


lOfj 




9 


. . do ... . 


104. 75 




JO 


.. do ... 


104. 5 




12 


...do .... 


104. H5 




U 


...do .... 


102. 75 




15 


...do .... 


103 




16 


... do . . - 


las. 76 
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Killed by bleeding Febraary 18. — Po$t^morUm examination immediately after deatbii^ 
Skin : Purple blotch on the left flank over a globular caseouB mass. Under the blae^^ 

nnctaous ontaneous exudation red flaques appear upon the ear, also a slightly blc^lah 

tinge upon the nose. 

Slgeative organs : Mouth healthy. Guttural Ipmphatio glands pigmented and enlarged. 
Stomach moderately tilled ; contents very acid ; considerable reddish and brownish ' 
discoloration of the muoous membrane along the ^at curvature. 

Duodenim: Congested in its mucous folds, with thickening of the mucoua mem- 
brane. 

J^unum and Ilium : Have patches of congestion and contain eight ascarides. (kemm 
and still more the colon have enlarged folucles. Rectum shows congestion and one^ 
small ulcer. Caecum contains thirteen whipworms. 

Mesenteric lymphatic glands : Congested of a deep red or black and greatly enlarged. 
Colic lymphatic glands perfectly black. Sublumbar and inguinal glands darkly pig- 
mented. 

Liver : Has purple patches near the border ; its cut surface is yellowiah brown. 

GaZl bladder : Full of orange-brown bile. Spleen almost normal. 

Kidneys : Right has purple spots on the sunace, medullary substance and papilla. 
Cortical substance less pale than usual. 

Lwngs : Have purple spots on their surface. Subdorsal and bronchial glands pig- 
mented. 

Heart : Ri^ht side has a large loose clot and purple mottled endocardium. Ltft 
ventricle holds a loose clot and many of its carunae columnsB are black throughout, 
as if they were but clots of blood. 

Experiment No. 7. 

Female pig. 



Date. 


Hour. 


Xexnperatiire 
ofoody. 


1879. 




o 


Jan. 7 


9a. m... 


103 


8 


...do.... 


103.5 


9 


...do .... 


103. 25 


10 


...do 


104 


11 


...do .... 


103. 75 


12 


...do .... 


102 


13 


...de.... 


102 


14 


...do .... 


101. 75 


19 


...do .... 


101 


16 


...do,... 


102.5 


17 


...do .... 


102.5 


18 


...do.... 


100.5 


19 


.. .do .... 


103. 25 


20 


...do.... 


102 


21 


...do 


101.5 


22 


.. do.... 


102. 25 


23 


...do .... 


102 


24 


.. do .... 


102. 25 


25 


...do .... 


101 


26 


.. do 


101.5 


27 


.. do 


101.5 


28 


...do .... 


103 


29 


..do.... 


102.8 


30 


...do .... 


102 


31 


...do .... 


102.5 


Feb. 1 


10 a. m.. 


101. 75 


2 


...do .... 


102. 75 


3 


..do .... 


102 


4 


.. -do . -. 


102.9 


5 


...do 


102.5 


6 


.. do .... 


101 


8 


do 


102. 25 


9 


.. do .... 


101. 75 


10 


do .... 


102 


12 


.. do .... 


103 


14 


. do .... 


102 


15 


...do .... 


102. 75 


16 


.. do 


108.5 



Bemarki. 



Inocnlated iif ilank with congested tmall intestine of rat which 
died two days after inoculation from liok pig. (See pase lOl 
Addendum I.) 



Purple spots on teats. 

Purple spots on teats and belly in size from that of a pin^s head 
and upwards. 

Enlarged inguinal glands. 

Pink spots like pins' heads mostly aroimd roots of bristles. 

In«rainal glands materially enlarged. 
Purple on teats. 

Imected 1 dram saline solution with bloody mucui from rectum of 
lamb. 

Bed spots like pins' heads along the belly. 



Purple spots beneath breast-bone ; inguinal glands enlarged. 

Purple flaques around the seats of inoculation ; pink papules around 
the bristles inside the thighs, and on the belly; purple spots on 
one ear. 



Female pig killed by bleeding Febmaiy IQ.-^Post^^rtem examiDa^<m JU9t af^ 
death. 

Skint Ineffaceable red spots one-third of a line i-n dinmpteT on the b«11y, tefff«. itt- 
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ner ndes df the thighs, foreanns, and ears. Bristles are Tery erect uid rongh. Skin 

cavered with an unctaons secretion. 

JHgetUve organs: Month, normal. Right guttural lymphatic glands enlaiged and 
pigmented. Left, normal. 

Stomach : Contains little food ; sour ; mucons membrane on the great enrrature dis- 
colored, red and dirty brown. Small intestines with patches of congestion, especially 
along the folds. Large intestine has enlarged foUicles and patches of congestion. 

Liver : Bears purple patches. Gall bladder full of orange-brown bile. 

Spleen: Nearly normal. Slightly shrunken and puckered at its thick extremity. 

Mesenteric, gastrio, hepatiOf and mesocoUc glands : Darkly pigmented; and some discol- 
ored of a deep red. 

Kidneys: Nearly normal. 

Lungs: With a few patches mottled of a deep red. 

Heart: Left side, nearly normal; right side, with purple spots of ecchymosU. 
Subdorsal and bronchial lymphatic glands: Pigmented and partially reddened. 
Frepeotoral and prescapular glands deeply pigmented. 

Experiment No. 8. 



Suffolk pig. 





Hour. 


TempeTatnre 
of body. 


Bemorks. 

'• 


1879. 




o Y. 




Jan. 1 


9a. m... 


101.5 




2 


...do 


102 


Injected bypodermically J dram of inoculated albnmen, 4th gener. 








ation, in inoculation apparatus from blood of pig (experiment 13) 
which contained moving bacteria. Jn emptying and recharging 














the apparatus the liquids were drawn from a newly-broken .89 








through a tube previously heated to redness. 


8 


...do .... 


101.5 


4 


...do .... 


102 


Purple spots on rump and tail ; papules and flaques ; puiple patches 
on the iiocks. 


5 


...do .... 


102.5 




6 


...do .... 


102. 75 




7 


...do .... 


100 




8 


...do .... 


101 




9 


...do .... 


103 




10 


...do 


102 


Skin has many hard and brownish black scabs coTerlng a red 




...do .... 




slightly depressed surface^ 


11 


102.5 


12 


...do .... 


102. 5 




13 


...do .... 


101 




14 


...do .... 


102 




15 


...do .... 


101.75 


Inoculated with congested intestine of rat which had been frozen 








over night. 


16 


...ao .... 


103i 25 


17 


...do .... 


101 




18 


.. do 


102.5 




19 


...do .... 


101 




20 


...do — 


10L75 




21 


...do .... 


102 




22 
23 


.. do .... 

.. do — 


101 
102 


Has not eaten its food. 


24 


...do .... 


101 


Pink spots on skin ; black crusts ; dung fetid. 


25 


...do .... 


101 


26 


...do .... 


102 


Purple spots on rump and thighs. 


27 


...do .... 


102 


28 


.. do .... 


101 


Injected 1 dram saline solution with rectal bloody mucus from lamlk 


29 


...do 


103 


Tful has red spots ; is soaked with urine and feces. 


30 


...do.... 


102 


31 


...do 


103 




Feb. 1 


...do.... 


100.5 




2 


...do.... 


• 100 




3 


...do .... 


100.5 




4 


...do 


102 




5 


...do.... 


102.5 


Purple spots on ears. 


6 


...do .... 


102.5 


8 


...do .... 


102. 75 




9 


...do .... 


102 




10 


...do .... 


102.5 




12 


...do .... 


102 




14 


...db .... 


102 




15 
16 


...do .... 
...do 


102. 75 
103. 25 


■ . .t ■ 



Suflblk pig killed by Weeding February 18. 

Tongve, especially ia its posterior portion, fiu'rcd of a l>ro"wn color. 
^lomach and intestines : Bore little evidence of change. 
^mphaUo glands : Pigmented. 

Rver: Discolored purple patches, and, towards thjB margin, yellq^iifli ■talniqg. 
Bile, moderate in quautity, orange hromu 

29 AO 
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Spleen : Small--a little puckered at tbe edges. 

Kidneys : Very pale ; iirm and resistard), as if they had nndergone fibroBS degenera- 
tion. 

Experiment No. 9. 

Rat killed February 18, 187^^. — Post-mortem examination immediately after death. 
Guttural glands : Mottled with red and dark ^lines. Inguinal glands of a biownish 
red. 

Biglit lung : Firm and gorged with blood. Left lung nearly naturatl. Liver deeply 
mottled with purple. 
Spleen : Excessively large and gorged with blood. 

Kidneys : Cortical substance of a very dark red ; medullary substance, pale. 
Sublumbar lymjjhaiic glands : Enlarged aud pigmented. 

Experiment No. 10. 



White male pig. 



Dftte. 


Hour. 


_ ■>, 
jL emperaiture 
of Dody. 


Kemarks. 


' 1879. 




e p. 




7eb. 3 


9 a.m ... 


103. 75 




4 


...do .... 


103. 75 




5 


...do .... 


103.5 




6 


...do 


103.5 




7 


...do .... 


102 




8 


...do 


104 




9 


...do 


104.25 




Id 


...do 


104 




11 


...do.... 


103. 75 




12 


...do .... 


103. 25 




13 


...do 


103.25 




14 


...do .... 


103 




15 


...do .... 


102. 75 




16 


...do .... 


102.5 




17 


...do .... 


102. 25 




19 




Inoculated to-day with the congested and reddened lymphatic glandi 
and congested lungs of a rat (No. 9) which showed l^sioni corre- 












sponding to those of the swine fever, the infecting matt€n were 
inserted in a pouch formed under the true skin. 








20 


...do .... 


102.5 


21 


...do .... 


102. 75 




22 


...do .... 


102.5 




23 


...do .... 


102. 75 




24 


...do .... 


102. 75 




25 


...do 


103 


If very uneiwy. Molagses-like exudation on ears and legs. 


26 


...do .... 


103.25 


27 


...do .... 


103. 50 




28 


...do .... 


103. 75 


Xxadation increased and extended over nearly the whole body. 


ICar. 1 


...do..-. 


103. 25 


2 


...do .... 


102, 75 




4 


...do .... 


102.5 




6 


...do .... 


102. 25 




7 


...do .... 


102.25 


Exudation drying up. 


8 


...do .... 


102 


9 


...do .... 


302.25 


Sbotrs mneh uneasiness. 


10 


...do .... 


102 




11 


...do.... 


102. 25 





Killed by bleeding March 11. — Fosi-moriem examination immediately after deafh. 

Skin : Inside both thighs extending down to the hocks are discolored spots and 
patches, not effaceable by pressure. The molasses-like exudation on the skin is nearly 
dry on the body, but still soft and unctuous on the legs. 

Digestive organs : Tongue healthy. Guttural lymphatic glands enlarged and pig- 
mented. 

Stomach: Has its mucons membrane mottled of a dark-purplish brown on its great 
curvature. 

Buodennm : Slightly congested in its upper portion. Remainder of the small intes- 
tines present patches of slight inflammation. Ilio-csecal valve normal. 

Large intestines : Present small globular elevations like enlarged soli taffy glands. 
These are especially abundant in the colon. . 

The duodenal lymphatic glands : Of a deep red, almost black. Mesenteric lymphatic 
glands enlarged and deeply pigmented. Sublumbar lymphatic glands and the in- 
guinal are similarly enlarged and pigmented. 

Spleen : Normal, except that it is vei-y firm and prackered along its border. 

Liver : Firm. Patches of purple discoloration are seen, especially ftt the borders. 
Gall bladder full : bile of a bright-yellowish green. 

Md^ys: Nearly normalr Cortieal substance a little pal^. 
i Urinary Madder: FulL Density of uiine 1036. 
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Heart : Empty. Endocardium of left ventricle with nnmerons dark petechial spots. 
Those are less numerous on the right ventricle, but of a deep purple color. 
Lungs : Present petechial spots on the pleurae and bronchi. 
Parasites: Five ascarides in small intestines ; one hairheaded worm in caBcanL 

Experiment No. 11. 

White female pig. 



Date. 



Hour. 



Temperature 
of body. 



Bemarkf. 



1879. 
Feb. 3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



9awm. 
..do .. 
..do.. 
..do .. 
..do .. 
..do.. 
..do .. 
..do .. 
..do .. 
..do .. 
..do .. 
.-.do .. 
..do .. 
..do .. 
..do.. 
..do.. 
..do.. 



o p. 
103. 
103. 
103 
102. 
103. 
103. 
102. 
103 
103. 
103 
102. 
102. 
102. 
102. 
102. 



ICar. 



.do., 
.do .. 
.do .. 
.do., 
.do 
.do .. 
.do .. 
.do .. 
.do .. 
.do .. 
.do .. 
.do., 
.do .. 
.do .. 
.do .. 
.do .. 
.do .. 
-do ... 
.do 
-do 
.do... 



102. 25 
102. 25 
102. 5 
102. 75 
102.5 

102. 75 
103 

103. 25 
103.5 
103.5 
103. 25 



Has been in rut for several days. 



Inocnlated hypodermically with a solntion of milk and plenritio 
effusion of eick pig (both boiled) with anunonia, cultivated in 
isolation apparatus to the third generation. 



A little exudation on the ears. 
Is very uneasy. Peevish g;mnt. 



103. 25 



103 
103.5 
103.5 
103. 25 
103. 25 
103. 25 



Killed by bleeding. 



Post-mortem examination immediately after death. 

Skin : A few purple discolorations on the inner side of the hocks. The molMses- 
like exudation has dried up into a black incrustation. 
Digestive organs : Mouth and connections normal. 
Guttural lymphatic glands : Slightly pigmented. 

Stomach : Has several extensive dark-reddish patches on the mucous membrane cov- 
ering the great curvature, shading off with bright red at the margins. 

Duodenum: Congested along the margins of the folds of mucous membrane with 
patches of bright-red punctiform petechia}. 

Jejunum and ileum: Congested along the folds of mucous membrane, especially in the 
middle part of its course. Near the ilio-caecal valve are bright-red punctiform petechiae. 

Duodenal lymphatic glands : Of a dark-red hue, almost black. Anterior mesenterio 
glands are deeply pigmented, and in many cases of a deep red. 

Large intestine: Has follicles enlarged. These are especially numerous in the colon. 
The rectum bears patches of congestion and the lymphatic glands adjacent are of a 
deep red. 

Spleen : Small and firm, ridged or puckered at its free border. Not gorged with blood. 
Liver : Firm, nearly normal. Gall bladder filled with a bright, yellowish-green bile. 
Kidneys : Nearly healthy. Medullary substance a little more highly colored than 
natural. 

Lungs : Normal. Contains two lung worms. 
Prepectoral lymphatic glands : Slightly pigmented. 

Jtight inguinul glands: Of a deep red. Left the seat of grayish pigmentation. 
Heart : Left ventricle deeply discolored internally by ineffaceable deep purple and 
crimson stains. Hight ventricle normaL Bight auricle contains a large clot. 
intestinal parasites : One ascaris in jejunum \ foui tricocephali in cs^cuiUt 
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CONTAGIOUS PLEURO-PNEUMONIA OR LUNG^ 
PLAGUE OF CATTLE. 

Prof. James Law, V. S., of Cornell University, New York, has issued 
a valuable work of about one hundred pages, entitled "The lung-plague 
of cattle — contagious pleuro-pneumonia." This work is all the more val- 
uable from the recent experience of Dr. Law in the treatment of this 
disease, for it will b^ remembered by many of the readers of this brief 
review that he was last spring appointed by the governor of New York 
to act as chief of a commission of veterinarians to assist the State author- 
ities in devising and carrying out such measures as it was hoped would 
result in the complete suppression of this deadly malady among the cat- 
tle of that State. He states many facts connected with the history of 
the disease in this country not heretofore generally known, and also cor- 
rects some errors and misapprehensions touching the disease itself which 
Enghsh veterinarians have fallen into. He says that the name of the 
dislBase {pleuro-pneumonia) has been largely misapprehended by the 
medical mind, and that there is no proof titiat the malady, like other 
imflammations of the organs within the chest, is caused by exposure, 
inclement weather, changes of climate or season, imperfect ventilation, 
&c. Other names have been, at difflerent times, employed; for instance, 
Periprieumonia^ Peripifieumania pecorum enzootica or epizootica^ Peripneu- 
mofiia exudativa enzootica or contagiosa^ Peripneumonia pecorum epizootica 
typhosa^ Pleuro-pnevmonia interlobularis exudativa^ Pneumonia catarrhalis 
gastrica asthenim^ Pleuritis rheumatica-exudativa. But Dr. Law regards 
all of these terms as objectionable, and says if the term contagious (con- 
tagiosa) be added to any of these definitions it only removes the diffi- 
culty a short step, "for the physician still concludes that the affection 
is due to local or general causes, and that if it arises in one animal under 
such circumstances it may in one million, subject to the same conditions; 
that its general prevalence, at any time or place, may be altogether due 
to the environment, and that the doctrine of contagion is either founded 
on insufficient data or true only in a restricted sense and entirely sub- 
sidiaiy to the generally acting causes. But the malady, as known to 
veterinarians of to-day, is always and only the result of contagion or 
infection.'' Therefore, a name better adapted to set forth the character 
of the disease without the risk of misleading should be chosen, and for 
this reason Dr. Law has adopted that of contagious lung-plagvs ofcattle^ 
the new counterpart of the Lungenseuche, by which it has long been 
known in Germany. He regards the old term, pulmonary murrain, as 
equally good. The German Lungenseuche is especially apposite, the real 
meaning being lung contagion, which conveys the idea of transmission 
by contagion only. He therefore gives, as a definition of the malady, a 
specific contagious disease peculiar to cattle, and manifested by a long 
period of incubation (ten days to three months) by a slow, insidious 
onset, by a low type of fever, and by the occurrence of inflammation in 
the air passages, lungs, and their coverings, with an extensive exuda- 
tion into lungs and pleurae. 

After reciting the history of the malady in the Old World, in which 
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the statement is made that Great Britain alone has lost not less than 
$10,000,000 per annum by the ravages of the disease since the year 18 12, 
the following brief histoiy of its invasion and continous existence in this 
country is given: 

Into Brooklyn, Long Island (New York), it was introduced in 1843 in the system of 
a ship cow, purchased by Peter Dunn from the captain of an English vessel. From 
Dunnes herd it spread to others adjacent and speedily infected the whole west end of 
the island, as wiU be noticed later at greater length. 

Into Massachusetts the plague was introduced on the 23d of July, 1859, in the bodies 
of four Dutch cows, imported by Winthrop W. Chenery, of Belmont, near Boston. 
These cows were procured from Purmerend and the Beemster, and were kept in stables 
for several days at the port of Rotterdam, an infected city, before being put on board 
the vessel. They were shipped April 6, passed forty-seven days at sea, and were ill 
during the last twenty days, one of the number having been unable to stand. On 
landing, two were able to walk to the farm, while the other two had to be carried in 
wagons. The worst cow was killed May 31, and the second died June 2; the third 
did well till June 20, when she was severely attacked and died in ten days; the fourth 
recovered. On August 20 another cow, imported in 1852. sickened and died iu a few 
days, and others followed in rapid succession. In the first week of September, Mr. 
Chenery isolated his herd, and declined all offers to purchase, being now convinced 
that he was dealing with the hovine lung-plague of Europe. 

Unfortunately, on June 23, he had sold three calves to Curtis Stoddard, of North 
Brookfield, Worcester County, one of which was noticed to be sick on the way to 
Curtis' farm. Several days later Leonard Stoddard (father of Curtis) took this calf to 
his farm to cure it, and kept it in his bam with forty cattle for four days, when he 
returned it to his son. It died August 20. Curtis Stoddard lost no more until No- 
vember 1, when he sold eleven young cattle to as many different purchasers, and 
wherever these went the disease was developed. In one' case more than 200 cattle 
were infected by one of these Stoddard heifers. Of the nine cattle which he retained 
seven were killed and found to be badly diseased. 

An ox of L. Stoddard's sickened two weeks after he had returned the diseased calf 
to his son, and soon died. Two weeks later a second was taken sick and died ; then 
a dozen in rapid succession. From this herd were affected those of the following : 
Messrs. Needham, Woods, Olmsted, and Huntingdon. Olmsted sold a yoke of oxen 
to Doane, who lent them to assist with twenty-three yoke of cattle in removing a 
building in North Brookfield. These belonged to eleven different herds, all of which 
were thereby infected. 

This will suffice to show how the disease was disseminated. In the next four years 
it was found in herds in the following towns : Milton, Dorchester, Quinoy, Lincohi, 
Ashby, Roxborough, Lexington, Waltham, Hingham, East Marshfield, Sherbom, Do- 
ver, Halliston, Ashland, Natick, Northborough, Chelmsford, Dedham, and Nahant, 
and on Deer Island. 

By the spring of 1860 the State had been aroused to its danger, and in April an act 
was passed "to provide for the extirpation of the disease called pleuro-pneumonia 
among cattle," which empowered the commissioners to kill all cattle in herds where 
the disease was known or suspected to exist. With various intervals this and succeed- 
ing commissions were kept in existence for six years, and the last remnants of the plagne 
having been extinguished, the last resigned definitely in 1866. The records show 
that 1,164 cattle were slaughtered by orders of the commissioners, in addition toothers 
disposed of by the selectmen of the different towns in 1863, when the commission was 
temporarily suspended. The money disbursed by the State was |67,511.07, and by 
the infected towns $10,000, making a grand total of $77,511.07, in addition to all losses 
by deaths from the plague, depreciation, &c. Dr. E. F. Thayer, Newtown, was the 
professional commissioner who Drought this work to a successful end. 

An importation into New Jersey in 1847 is recorded, to check which the importer, 
Mr. Richardson, is said to have slaughtered his whole herd, valued at $10,000, for the 
good of the State. Unfortunately, all New Jersey men were not so public spirited, and 
subsequently importations from New York and mayhap also from Europe have since 
spread this pestilence widely over the State. From New Jersey it spread to Pennsyl- 
vania and Delaware, and thence to Maryland, District of Columbia, and Virginia, in 
all of which it still prevails. 

Of the progress of the disease southward from New York the records are somewhat 
imperfect, yet sufficient to show a steady advance. Robert Jennings records its exist- 
ence in Camden and Gloucester Counties, New Jersey, in 1859, and its introduction into 
Philadelphia in 1860. It spread to " The Neck," in the southern part of the county, 
kilUng from 30 to 50 per cent, of infected herds, and spread in 1661 into Delaware and 
into Burlington County, New Jersey. In 1868 Mr. Martin Goldsborongh assured Pro- 
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feasor Gam gee of the extensive prevalence of the disease in Maryland, infection having 
been introduced by cattle from the Philadelphia market. The professor personally 
traced the disease in New Jersey, Pennsylvania, Maryland, District of Columbia, and 
Virginia, and makes the following assertions : 

"That the lung plague in cattle exists on Long Island, where it has prevailed for 
many years ; that it is not uncommon in New Jersey ; has at various times existed in 
New York State ; continues to be very prevalent in several counties of Pennsylvania, 
especially in Delaware and Bucks; has injured the farmers of Maryland, the dairy- 
men around Washington, D. C, and has penetrated into Virginia." 

He adds a table compiled by Mr. G. Reid, Ingleside farm, Washington, D. C, show- 
ing that in an average of 471 cows, kept in Washington and vicinity, 198 had died of 
lung plague since its introduction ; 39 head perished in 1868 and 16 in 1869, np to date 
of report. 

More recently illustrations of the existence of the disease in these States have been 
frequent, and among comparatively recent cases the author has been consulted con- 
cerning a high class Jersey herd near Burlington, N. J., in 1877, and a herd of im- 
ported Ayrshires in Staten Island later in the same year. 

In 1878, the town of Clinton, N. J., was invaded, the infection coming through a cow 
that had strayed for some days in New York City. This was 'alleged to be an Ohio 
cow, but had strayed long enough in New York to have contracted the affection. 

After showing that the disease is a purely contagious malady, and 
cannot arise spontaneously^ Dr. Law gives the following brief history of 
the introduction, progress, and continual presence of the affection since 
its introduction among the cattle in and near the city of New York. 

From different old residents (including Wm. Geddes, of Brooklyn, and 
Hugh T. Meakim, of Flushing) who were in the milk business in Brook- 
lyn at the time of the importation, the following facts have been obtained: 

The first cow was introduced from England, on the ship Washington, in 1843, and was 

?nrchased by Peter Dunn, a milkman, who kept his cows in a stable near South Ferry, 
his cow soon sickened and died, and infected the rest of his cows. From this the 
disease was speedily conveyed into the ^eat distillery stables of John D. Minton, at the 
foot of Fourfib. street, and into the SkiUman-street stables, Brooklyn, through which 
my informant, Fletcher, showed the Massachusetts commission in 1862. In this long 
period of nineteen years, the plague had prevailed uninterruptedly in the Skillman- 
Btreet stables, and the commissioner reported that they "found some sick with the 
acute disease," and having killed and examined one in the last stages of the affec- 
tion, stated that it showed a typical case of the same malady which existed in Massa- ' 
ohusetts. 

As dealers found it profitable to purchase cheap cows out of infected herds, and 
retail them at a round price, the malady was soon spread over Brooklyn and New York 
City. One or two cases will enable ns to trace one unbroken chain of infection down 
to the present time. 

In 1849, William Meakim, of Bushwick, Long Island (New York), kept a large dairy, 
and employed a man with a yoke of oxen in drawing griain from the New York ana 
Brooklyn distilleries. A milkman on the way, who had lung fever in his herd, per- 
suaded the man to use his oxen in drawing a dead cow out of his stable. Soon after 
the oxen sickened and died ; and the disease extending to his dairy cows, Mr. Meakim 
lost forty head in the short space of three months. The stables havins thus become 
infected, Mr. Meakim continued to iose from six to ten cows yearly for me succeeding 
twenty years, or as long as he kept in the milk business. This, which is but one in- 
stance out of a hundred, covers fifteen years of the plague in the Skillman stables, 
and brings the record down to 1869. It will be observed that this was the first occnr- 
rence of any such sickness in Mr. Meakim's herd; it commenced, not among the 
cows cooped up in hot buildings and heavily fed on swillj but in the oxen that were 
almost constantly in the open air, but which had been brought in contact with a dead 
and infected cow ; the infection of the cows followed, and for twenty long years no 
fresh cow could be brought into these stables with impunity. 

Dr. Bothgate, Fordham avenue and Seventeenth street, New York, informed ns that 
twenty years ago (1859) his father kept a herd of Jerseys, which contracted the dis- 
ease by exposure to sick animals, and that all efforts to get rid of it failed, until when, 
several years later, the bams were burned down. The devouring element secured what 
the skill of the owner had failed to accomplish — a thorough disinfection. 

For some time so prevalent was the disease that Dr. Bothgate did not dare to tarn 
his cattle out in the fields, lest they should be infected by contact with cattle over the 
ienoe. Since the perlodof the infection of his own herd, he knows that the pestilence 



CONTAOIOUS DISEASES OF DOMESTICATED ANIMALS. 439 



hsks been constantly in many of tlie dairies around him. Tliis bridges over th& time 
from the Skillmau -street ami ISIcakim eases dowii to the j)re8ent day. 

Twenty years ago (1^59) Mr. Benjamin Albertsou, Qneeiis, Queens -County, Long 
Island (Kew York), purchased four cows out of a Herkimer-County herd which had 
got belated and had been kept over night in a stable in Sixth street, New York, where 
the cattle market then was. These cows sickened with luug fever and infected hia 
large herd of 100 head, 25 of which died in rapid succession and 19 more slowly. He 
was left with but 60 head out of a herd, after the purchase of the four, of 104 ani- 
mals, and honorably declined to sell the survivors at high prices to his nnpuflpeoting 
neighbors, but sold a number at half price to a Brooklyn milkman, who already had the 
disease in his h«rd and knew all the circumstances. 

Twelve years ago (1867) Lawrence Ansert, Broadway and Ridge Street, Astoria, 
(New York), bought of a dealer two cows, wbich soon after sickened and died, and 
infected the remainder of his herd of 18. Eight of them died of the diaease, aod he 
fattened and killed the remaining ten^ and began ai^w with fresh premiftds ami «tock. 
He has lost none since. 

The next case, like the last, affords a most instructive contrast to the first two, as 
showing how the disease may be permanently eradicated by proper seclusion. In 1S72, 
Frank Devine, of Old Farm-House Hotel, West Chester, purchased fr-omadealer a cow 
which soon sickened and died. The disease extended to the rest of his herd, and in 
seven months he lost thirty-six cows. He appreciated the danger of conta,gion, and 
began again with new stock, keeping them rigidly apart from the infected beasts and 
premises, and fuomthat time onward avoided all dealers and bred his own stock, with 
the happy result that in the last six years he had not had a single case of lung fevei 
in im £erd. 

The virulence and infectious nature of the disease does not seem to 
have been lessened by its transplantation to this country. Many in- 
stances are given which show conclusively that it is equally as fatal to- 
day in those localities in the United States in whieh it exists as it is in 
its*^ home in the far east, or in those nations of Europe which it has in- 
vaded. Speaking of the contagious and infectious nature of the malady, 
Dr. Law say^ : 

No one who has studied the plague in Europe can truthfully claim that it is less in- 
fectious here than in the Old World. What misleads many is, that during the cooler 
reason many of the eases assume a sub-acute type, and others subside into a chronic 
Ibim with a mass of infecting material (dead lung) encysted in the chest, but unat- 
tended by acute symptoms. But this feature of Sie disease renders it incomparably 
more insidious and dangerous than in countries where the symptoms are so mnch more 
severe, that even the owners are roused at once to measures of prevention. In mod- 
erating the violence of its action, the disease does not part with its infecting qualities} 
but only diffuses tixem the more subtilely in proportion as its true nature is liable to 
be ovei;looked. A main reason why unobs^ vant people fail at first sight to see that 
the lung fever is contagious is, that the seeds Ue so long dormant in the system. A 
beast purchased in October passes a bad winter, and dies in February, after having 
infected several others. She has had a lorig period of incuhation, and when the disease 
jjupervenes actively, she has passed through a chronic form of illness, so that when 
others sicken, people fail to connect the new cases with the infected purchase. Then, 
again, in an ordinary herd of 10 or 20 head the deaths do not follow in rapid succes- 
sion, but at intervals of a fortnight, a month, or even more, and those unacquainted 
whh the nature of the disease suppose that it cannot be infectious, or all would be 
prostrated at once. 

The disease may be communicated by immediate contact, through the 
atmosphere for some considerable distance, by the inhalation of pulmo- 
nary exudation when placed in the nostrils, from impregnated clothing 
of attendants^ through infected buildings, infected manure, infected 
pastures, infected fodder, &c. Healthy cattle have been contaminated 
after being lodged in stables that were occupied by diseased ones three 
or four months pi^viously. Hay spoiled by sick cattle has induced the 
disease after a long period, and pastures grazed upon three months be- 
fore have infected healthy stock. Hie fleSi of diseased animals has also 
conveyed the malady ; and it is recorded by Fleming that the contagion 
from catUie buried in the ground in&cted oth^s 50 or 60 feet distant. 



440 REPORT OP THE COMMISSIONER OP AGRICUliTURE. 



There seems to be much diflference of opinion with regard to the power 
of the virus to resist ordinary destructive influences. Under ordinary 
circumstances, it will be preserved longest where it has been dried up 
and covered from the free access of the air. In close stables and build- 
ings having rotten wood- work, .or deep dust-filled cracks in the masonry, 
and in those with a closed space beneath a wooden floor, it clings with 
the greatest tenacity. Again, in buildings which contain piles of lum- 
ber, litter, hay, fodder, or clothing, the virus is covered up, secreted, 
and preserved for a much longer period than if left quite empty. In 
such cases it is preserved as it is in woolen or other textile fabrics when 
carried from place to place in the clothing of human beings. As carried 
through the air the distance at which the vfrus retains its infecting 
properties varies much with vaiying conditions. Dr. Law states that 
he has seen a sick herd separated from a healthy one by not more than 
fifteen yards and a moderately close board fence of 7 feet high, and in 
the absence of all intercommunication of attendants, the exposed herd 
kept perfectly sound for six months in succession. At other times in- 
fection will take place at much greater distances without any known 
means of conveyance on solid objects. Roll quotes 50 to 100 feet, while 
others claim to have known infection transmitted a distance of from 200 
to 300 feet. But the author questions whether, in such cases, the virus 
had not been dried up on light objects, like feathers, paper, straw, or 
hay, which could be bo>ne on the wind. 

Because the lesions are concentrated in the lungs, and begin with 
cloudiness and swelling of the smaller air tubes and surrounding con- 
nective tissues, the presumption is favored that the virus is usually 
taken in with the air breathed. Its progress and the results of all at- 
tempts at inoculation would seem to confirm this. The exudation into 
the interlobular tissue, the congestion of the lung tissue itself^ and the 
implication of the Ivmg covering, are regarded as secondary phenomena, 
or, in other words^ the disease begins where the inspired air must lodge 
the germs. The moculation of the virulent lung products on distant 
parts of the body transfers the seat of the disease to the point inocu- 
lated, and in such cases the lesions of the lungs are not observed, or at 
least are not greatly marked. 

A diseased animal is more likely to infect a healthy one at that period 
when the fever runs highest and the lung is being loaded with the mor- 
bid exudation. Proof appears to be wanting as to the infecting nature 
of the affection during the incubation stage, but it must not be inferred 
that with the subsidence of the fever the danger is removed. It is a 
matter of frequent observation that animals which have passed through 
the fever, and are again thriving weB and giving a free supply of ndlk, 
and to ordinary observers appear in perfect health, retain the power of 
transmitting the disease to others. This may continue for three, ax, 
nine, twelve, or, according to some, even fifteen months after all signs of 
acute illness have disappeared. 

The number of animals infected by contact or exposure to the conta- 
gion is somewhat irregular, as is also the virulence and fatality of the 
disease. The French commission of 1849 found that of 20 hea;lthy ani- 
^ raals exposed to infection 16 contracted the disease, 10 of them severely. 
Dr. Lindley gives examples from his South African experience in which 
whole herds of 80, 130, and even of several hundred died without excep- 
tion, showing that m warm climates the mortality is greatest. Dr. Law 
found the disease much more virulent and fatal during the hot summer 
months in New York, and says that during the winter season it is lar 
less violent in its mamfestations, and a great number of animals resist it 
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Lung plague (pleure-pneuraoiiia) confines it^ ravages entirely to the 
bovine genus, and! no race, breed, or age is exempt from its attacks. 
Sex gives no immunity ; bulls suffer as much as cows ; and oxen and 
calves, if equally exposed, furnish no fewer victims than bulls and cows. 

As in rinderpest, measles, scarlatina, and the different forms of vari- 
ola, an animal once afflicted with lung plague is usually exempt or im- 
pervious to a second attack. Only occasional instances are given where 
an animal has suffered from a second attack. The losses caused by the 
plague ranges all the way from 2 to 63 per cent, of all the animals in 
the country or locality in which it prevails, the losses varying according 
to climate, surroundings, condition of stock, &c. 

The period of latency, that is, the time that elapses between the re- 
ceiving of the germs into the system and the manifestation of the first 
symptoms of the disease, varies greatly. Veterinarians differ as to their 
experience and statements, and set this period at from five days to three 
months. Dr. Law has seen cases in which cattle have passed three or 
four months after the purchase in poor health, yet without cough or any 
other diagnostic symptom, and at the end of that time have shown all 
the symptoms of llie lung plague. It is this long period of latency that 
renders the disease so dangerous. An infected animal may be carried 
half way round the world before the symptoms of the malady become 
sufficiently violen t to attract attention, and yet all this time it may have 
been scattering the seeds of the disease far and wide. The average 
period in inoculated cases is nine days, though it may appear as early 
as the fifth, or it may be delayed till the thirtieth or fortieth day. In 
the experimental transmission of the disease by cohabitation, under the 
French commission, a cough (the earliest symptom) appeared from the 
sixth to the thirty-second day, and sometimes continued for months, 
though no acute disease supervened. Hot climates and seasons abridge 
the period of latency, as the disease has been found to develop more 
rapidly in summer than in winter, and in the South than in the North. 
A febrile condition of the system also favors its rapid development. Of 
the symptoms of the disease, Dr. Law says : 

These vary in different countries, latitudes, seasons, altitudes, races of animals, and 
individuals. They are, caeteris paribus, more severe in hot latitudes, countries, and 
seasons, than in the cold ; in the higher altitudes they are milder than on the plains ; 
in certain small or dwarfed animals, with a spare hahit of body, like Brittanies, they 
appear to be less violent than in the large, phlegmatic, heavy-milking, or obese short- 
horn Ayrshires and Dutch. A newly-ii3ected race of cattle in a newly-infected coun- 
try suffer much more severely than those of a land where the plague has prevailed 
for ages ; and finally certain individuals, without any appreciable cause, have the 
disease in a much more violent form than others which stand by them in precisely the 
■ame conditions. 

Sometimes the disease shows itself abruptly with great violence and without any 
appreciable premonitory symptoms, resembling in this the most acute type of ordinary 
broncho-pneumonia. This, however, is mostly in connection with some actively 
exciting cause, such as exposure to inclement weather, parturition, overstocking with 
milk, heat, &c. 

Far more commonly the symptoms come on most insidiously, and for a time are the 
opposite of alarming. For some days, and quite frequently for a fortnight, a month 
or more, a slight cough is heard at rare intervals. It may be heard only when the 
animal first rises, when it leaves the stable, or when it drinks cold water, and hence 
attracts little or no attention. The cough is usuaUy smaU, weak, short and husky, 
but somewhat painful and attended by some arching of the back, an extension of the 
head upon the neck, and protrusion of the tongue. This may continue for weeks 
without any noticeable deviation from the natural temperature, pulse, or breathing, 
and without any impairment of appetite, rumination, or coat. The lungs are as reso- 
nant to percussion as in health, and auscultation detects slight changes only, perhaps 
an unduly loud blowing sound behind the middle of the shoulder, or more commonly 
sn occasional slight mucus rattle, ox a transient wheeze. In some oases the diseasd 
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never ndvaneeB fiirth«r, smd its tme nature is to be recognized only by the fact l^iat 
it «howB itself in an infected herd or on infected premises, and, that the victim proves 
dangerously infecting to healthly animals in nninfected localities. It may be likened 
to those mild eases oi scarlatina which are represented by sore throat only, or to the 
modified variola known aa chicken-pox. 

In the majority of ca-ses, however, the disease advances a step further. The animal 
becomes somewhat dull, more slugglish than natural, does not keep constantly with 
the herd, but may be found lying alone ; breathes more quickly (20 to 30 times per 
minute in place of 10 to 15) ; retracts the margins of the nostrils more than foraverly ; 
the hair, especially along the neck, shoulders, and back, stands erect and dry ; 
muzele has intervals of dryness, and the milk is diminished. The eye loses somewhat 
of itfl prominence and luster ; the eyelids and ears droop sUghtly, and the roots of the 
horns and ears and the limbs are hot or alternatively hot and cold. By this time the 
temperature is usually raised from 103^ P., in the slightest or most tardy eases, to 
aod upward to 108^ in the more acute and severe. Auscultation and percussion also 
now reveal decided changes in the lung tissue. 

The ear applied over the diseased portions detects in some cases a diminution of the 
natural soft-breathing murmur, or it maybe a fine crepitation, which has been likened 
to the noise produced by rubbing a tuft of hair between finger and thumb close to tibo 
ear. Where this exists it is usually only at the margin of the diseased area, while in 
the center the natural soft murmur is entirely lost. In other cases a loud blowing 
sound is heard over the diseased lung, which, though itself impervious to air and pro- 
ducing no respiratory murmur, is in its firm, solid condition a better conductor of 
•oand and conveys to the ear the noise produ-ced in the larger air-tubes. 

Percaaslon is effected by a seiies of ^ps of varying force delivered with the. tipfl of 
the fingers of the right hand on the back of the middle finger of the left firmly prised 
on the aide of the chest. Over all parts of the healthy lung this draws out a clear 
resonance, but over the diseased portions the sound elicited is dull, as if the percns- 
(Bon were made over the solid muscles of the neck or thigh. Ail gradations are oMt 
-^th as the long is more or less coaaolidated, md conclusions sae to be drawn aceond- 
ingly. 

In other cases we hear on auscultation the loud, harsh, rasping sound of bronchitis, 
•with dry, thickened, and rigid membranes of the air-fubes, or the soft, coarse, mucns 
rattle of the same disease when there is abundant liquid exudation, and the bursting 
of bubbles in the air passages. In others l^ere is a low, soft, rubbing sound,, usuaHj 
in jerks, when the chest is being filled with or emptied of air. This is the friction be- 
tween the dry, inflamed membrane covering the lungs and that covering the side of 
the chest, and is heard at an early stage of the disease, but neither at its earliest ner 
its latest stage. Later there may be doUness on percussion up to a given level im<mb 
or both sides of the chest, implying acciunulations of liquid in the cavity, or there 
is a superficial dullness on percussion, and muffling of the natural breatJiing sound 
with a very slight, sometimes almost inaudible, creaking, due to the existence of false 
menxbranes (solidified exudations) on the surface of the lung or connecting it to the 
inner side of the ribs. This is often mistaken for a mucous rattle that can no longer 
take place in a consolidated lung in which there can be no movement of air nor burst- 
ing of bubbles in breathing. The mucous rattle is only possible with considerable 
liquid exudation into the bronchial tubes, and a healthy, dilatable condition of the 
portion of the lung to which these lead. In rare cases there will be splashing sounds 
m the chest, or when the patient has just risen to his feet a succession of clear ringing 
sounds, becoming less numerous and with longer intervals until they die away al- 
together. These are due to the falling of drops of liquid from shreds of false m^- 
brane in the upper part of the chest through an accumulation of gas into a collection 
of liquid below. It has been likened to the noise of drops falling from the bung-^lo 
into a cask half filled with liquid. Peculiar sounds are sometimes heard, as wheezing, 
in connection with the supervention of emphysema, and others which it is needless to 
mention here. 

In lean patients pressure of the tips of the fingers in the intervals between the ribs 
will detect less movement over the 'diseased and consolidated lung than on the op- 
posite side of the chest where the lung is still sound. 

As seen in America, in wintet, the great majority of cases fail to show the violence 
described in books. The patients fall off rapidly in condition, show a high fever for 
a few days, lie always on the same side (the diseased one) or on the breast, and have 
S great portion of one lung consolidated by exudation and encysted as a dead mass, 
and yet the muzzle is rar^y devoid of moisture, the milk is never entirely suspended, 
and may be yielded in only a slightly lessened amount as soon as the first few days of 
Active fever have passed. 

During the extreme heats of summer, on the other hand, the plague manifests all 
its European violence. The breathing becomes short, rapid, and labored, and each ex- 
^in^on i» accompanied by a de^ moan or gmnt, audible at some distance fiom the 
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animal. The nostrils and even the comers of the month are strongly retracted. The 
patient stands most of its time, and in some cases withant intermission, its fore legs 
set apart, its elbows turned out, and the shoulder-blades and arm-bones rapidly los- 
ing their covering of flesh, standing out from the sides of the chest so that their out- 
lines can be plainly seen. The head is extended on the neck, the eyes prominent and 
glassy, the muzzle dry, a clear or frothy liquid distils from the nose and mouth, the 
back is slightly raised, and this, together with the spaces between the ribs and the 
region of the breast-bone, are very sensitive to pinching ; the secretion of milk is en- 
tirely arrested, the skin becomes harsh, tightly adherent to the parts beneath, and 
covered with scurf, and the arrest of digestion is shown by the entire want of ap- 
petite and rumination, the severe or fatal tympanies (bloating), and later by a profuse 
watery diarrhea in which the food is passed in an undigested condition. If the in- 
fusion into the lungs or chest is very extensive, the pallor of the mouth, eyelids, vulva, 
and skin betrays the weak, bloodless condition. The tongue is furred, and the breath 
of a heavy, feverish, mawkish odor, but rarely fetid. Abortion is a common reeolt 
in pregnant cows. 

During tlie summer the disease shows its greatest violence, and it iB 
then that its mortality is not only high but early. The great prostra- 
tion attendant on the enormous effusion into the organs of the chest, 
the impairment of breathing, and the impairment or suspension of the ' 
vital fdnctions in general, causes death in a veiy few days. In otlier 
cases the flnimalH die early from distention of the paunch with gas, while 
in still others the proftise scouring helps to speedily wear out the vital 
powers. In certain severe cases the rapid loss of flesh is surprising* 
Dr. Law says that in such cases a loss of one-third of the weight in a 
single week is by no means uncolnmon, and even one-half may be parted 
with in the same length of time in extreme cases. In fatal cases all 
symptoms become more intense for several weeks, the pulse gradually 
becomes smaU, weak, and accelerated, and finally imperceptible ; the 
breathing becomes rapid and difficult, the mucous membranes of the 
mouth, eyes, &c., become pale and bloodless, emaciation goes on with 
active strides, and death ensues in from two to six weeks. Sometimes, 
in cold and dry weather, a portion of dead lung may remain encysted 
in the chest, submitting to slow liquefaction and removal, and such ani- 
mals will go on for months doing badly, at last to sink into such a state 
of debility that death ensues from exhaustion and weakness. In still 
other cases the retention of such diseased masses, and the consequent 
debility, determines the appearance of tuberculosis, from which the ani- 
mal dies. Purulent infection and rupture of abscesses into the chest are 
also causes of death, but the author states that no such cases have come 
under his observation. 

Dr. Law gives the following description of the post-mortem appear- 
ances: 

If the disease is seen In its earliest stages, the changes are altogether confined to the 
tissue of the lung. From the examination of the lungs of several hundred diseased 
animals, I can confidently fiifirm that the implication of the serous covering of the 
lung (pleura) is a secondary result. In all the most recent cases we find the lung sub- 
stance involved and the pleura sound, while in no one instance has the pleura been 
found diseased to the exclusion of the lung tisstte, or without an amount and charac- 
ter of lung disease which implied priority of occurrence for that. Yet, in all violent 
attacks the disease wiU have proceeded far enough to secure implication of the pleura 
as weU, and hence we may describe the changes in the order in which they are usually 
seen when the chest is opened. The cavity of the chest usually contains a quantity 
of liquid varying from one or two pints to several gallons, sometimes yellowish, clear, 
and transparent, at others slightly greenish, brownish-white, and opaque, or even ex- 
ceptionally slightly colored with blood. This effusion contains cell-forms and gran- 
ules, and gelatinizes more or less perfectly when exposed to the air. 

On the surface of the diseased lung, and, to a less extent, on the inner side of the 
ribs, is a fibrinous deposit (false membrane), varying from the merest rough pellicle 
to a mass of half an inch in thickness, and, in the worst cases, firmly binding the en- 
tire lung to the inside of the chest and to the diaphram. These false membranes are 
asually of an opaque white, though sometimes tinged with yellow, and> in the deeper 
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layers, even blood-stained, especiaUv over an iufarcted lun^. A noticeable foatture of 
these fiEblse membran^, and one that serves to distinguish them from those of ordinary 
pleurisy, is t^at they are commonly limited to the surface of the diseased portion of 
lung, or, if more extensive, that portion which covers sound lung-tissue is much more 
recent, and has probat)ly been determined by infection from the liquid thrown out 
into the chest. 

In the lung itself the most varied conditions are seen in different cases and at differ- 
ent stages of the disease. The diseased lung is solid, firm, and resistant, seems to be 
greatly enlarged, because it fails to collapse like the healthy portion when the chest 
IS opened ; is greatly increased in weight, and sinks in water. When cut across it shows 
a peculiar linear marking (marbling) due to excessive exudation into the loose and 
abundant connective tissue which separates the different lobules of the ox's lung from 
each other. This exudation is either clear, and therefore dark, as seen by reflected 
light, or it is of a yellowish-white, and when filled with it the interlobular tissue ap- 
pears as a network, the meshes of which vary ttom a line to an inch across, and hold 
in its interspaces the pinkish-gray, brownish-red, or black lung tissue. 

When only recently attacked the lung may present two essentially different appear- 
ances. 

1. Most frequently the changes are most marked in the interlobular connective tis- 
ine^ which is the seat of an abundant infiltration of clear liquid, a sort of dropsy, 
while the lung-tiBsue, surrounded by this, retains its normal pinkish-gray color, and 
is often even paler, and contains less blood than in health. It has, in short, become 
compressed by the surrounding exudation, and air and blood have been alike in ^at 
part expressed from its substance, (gee Plate I.) This extreme change in the tissue 
surrounding the lobules and the comparatively healthy appearance of the lobules 
themselves, have led many observers to the conclusion that the disease commenced in 
the connective tissue beneath the pleura and extended to the proper tissue of the lung. 
There is, however, as pointed ouf by Professor Yeo, a coexistent disease of the smaller 
air-tubes correspondiiig to the lobules that are' circumscribed by this infiltration, and 
there is every reason to believe that the infiltration in question is the result of ante- 
cedent changes in the air-tubes. 

i. Less frequently we find the lobules of the lung-tissue presenting the first indica- 
tions of change. The lobules affected are of a deep red, and more or less shining, yet 
touch and elastic. The^ do not crepitate on pressure, yet they are not depressed be- 
neath the level of the adjacent healthy lun^-tissue as they would be if collapsed. Ths 
interlobular connective tissue, devoid of aU unhealthy exudation j has no more than 
its natural thickness, and reflects a bluish tint by reason of the subjacent dark sub- 
stance of the lung. Here the lun^-tissue itself is manifestly the seat of the earliest 
change — oonsestion — and the interlobular exudation has not yet supervened. Specie 
mens of this Kind may be rare, but a number have come under the writer's observa- 
tion, and in lungs, too, that presented at other points of their substance the excessive 
interlobular exudation. 

Both of these forms show a tendency to confine themselves to particular lobules and. 
groups of lobules of the lung. They correspond, in shorty to the distribution of pai> 
ticular air-tubes and blood vessels, as will be explained further on. The fact, how- 
ever, is noteworthy as characteristic of the disease, that it attacks entire lobules^ and 
the limits of the diseased lun^-tissue are' usually sharply marked by the line or con- 
nective tissue between two lobules, so that one lobule will be found consolidated 
throughout, and the next in a perfectly natural condition. 

The two forms just described differ also in cohesion and power of resistance. The 
lung saturated with the liquid exudation has its intimate elements torn apart, and is 
more friable, giving way readily under pressure, while that in which there is red con- 
gestion but no extensive exudanon retains its natural elasticity) toughness, and power 
of resistance. 

Another condition of the diseased lung-tissue, more advanced than either of those 
Just described, is the granular consolidation or hepatization. In this condition the 
affected regions of lung are as much enlarged as in the dropsical condition, but they 
are firmer and more friable, and on their cut surface present the appearance of little 
round granules. These granules are not peculiar to the lung-tissue proper, though 
most marked on this ; they characterize the interlobular connective tissue as well. 
They consist mainly of lymphatic cell growths^ filling up the air-cells, the smaller 
air-tabes, the lymph spaces, and the meshes of the connective tissue. The color of 
these portions varies from a bright reddish-brown to a deep red, according to the com- 
pression to which the lung-tissue has been subjected by the exudation in the early 
stages. (See Plate I.) 

Another form of lung consolidation is of a very dark red or black, and always Im- 
plies the death of the portion affected. The dark aspect of the diseased lobules forms 
a strong contrast with the yellowish- white interlobular tissue, excepting in cases 
where l^t also becomes blood-stained, when the whole presents a unifbim dark mass. 
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Hub form has the grannlar appearance of that last described, and on microscopic ex- 
amination its minute blood-vessels are fonnd distended to their utmost capacity with 
accumulated blood globules. This black consolidation is always sharply limited by 
the borders of certain lobules or groups of lobules which are connected with a partic- 
ular air-tube and its accompanying blood-vessels, and the artery leading to such 
lobules is as constantly blocked by a firm clot of blood. The mode of causation is 
this: the artery, bein^ in the center of a diseased mass, becom(3S itself inflamed. As 
soon as the inflammation reaches its inner coat, the contained blood coagulates; the 
vein is usually blocked in the same way. The blood formerly supplied by the artery 
to certain lobules is now arrested ; that in the capillary vessels of these lobules stag- 
nates; nutrition of the walls of the capillaries ceases, and these, losing their natural 
powers of selection, allow the liquid parts to pass freely out of the vessels, leaving 
the globules only in their interior. More blood continues to enter them slowly from 
adjacent capillaries supplied from other sources, and as this is filtered in the same way 
by the walls of the vessels, these soon come to be filled to repletion by the globules 
only ; and hence the intensely dark color assumed. The color is often heightened by 
the escape of blood from the now friable vessels into the surrounding tissue, and it ifl 
by this means that the interlobular tissue is usually stained. (See Plate I.) 

This black hepatization, or, as it is technically called, infarction^ is an almost con- 
stant occurrence in the disease as seen in New York, and the death and encysting of 
large portions of lung is therefore the rule. If too extensive, of course, the patient 
perishes, but not unfrequently a mass of lung measuring four or six inches by twelve 
IS thus separated without killing the animal. 

If at a later stage we open an animal which has parssed through the above condi- 
tion, the following may be met with : A hard resistant mass is felt at some portion of 
the lung, usually the lower and back portion, and on laying it open it is found to con- 
sist of dead lung-tissue in which the hepatized lobules and interlobular tissues, the 
air-tubes, and blood-vessels are still clear and distinct, but the whole is separated from 
the still living lung by a layer of white pus-like liquid, outside which is a dense, 
fibrous sac or envelope, formed by the development of the surrounding interlobular 
exudation. From the inner surface of this dense cyst, the firm, thick bronchial tubes 
and attending vascular systems project in a branching manner like dirty white stalac- 
tites, and these, with the interlobular tissue thickened by its now firmly organized 
exudation, may form bands extending from side to side of the cavity. 

At a still more advanced stage the dead and encysted lung-tissue is found to have 
been entirely softened, and the sac contains but a mass of white liquid dehris, or, still 
later, a caseous mass of its dried, solid matters, upon which the fibrous covering has 
steadily contracted, so as to inclose but a mere fraction of its original area. In hun- 
dreds of post moriema we have only once seen the dead and encysted lung the seat of 
putrid decomposition, and never mund the cavity opening into a previous air-tube. 

There remains to be noticed the condition of the air-tubes and accompanying ves- 
sels in the diseased lungs. In all cases where we see the starting point of the disease 
we find in the small tubes leading to the aflfected lobules a loss of the natural brill- 
iancy of the mucous membrane, which has become clouded and opaque, and the tissue 
beneath it infiltrated and thickened. In more advanced cases, and above all in those 
showing the dropsical condition of the interlobular tissue, we find a similar infiltra- 
tion into the connective tissue around the air-tubes and their accompanying vessels, 
and in the hepatized lung this is always seen as a thick, firm, resistant, white material, 
having the compressed and contracted and often plugged air-tubes and vessels in the 
center. (See Plate I. ) These thickened masses have already been referred to as stand- 
ing out in stalactite form from the inner wall of the sac in which the dead (necrosed) 
lung is undergoing solution. 

As to the nature of the plague. Dr. Law states that there can be no 
doubt but it is determined by an infecting materia|I conveyed in some 
manner from one beast to another. The intimate nature of this material 
has never been determined. No special anatomical element, no specific 
organism of animal or vegetable origin, has been detected as constant 
in the diseased organ and peculiar to it, yet the presence of a specific 
contagium has been fully demonstrated in all the experience of the dis- 
ease by the author and others. This infecting material, as shown by 
the records of inoculation, rarely affects the lungs when first lodged on 
a raw surface of some other part of the body, differing in this essentially 
from most other specific disease poisons, which have a definite seat of 
election in which their morbid processes are invariably established, no 
matter by what channel they nuay have been communicated. Since this 
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eontaginm does not usually affect the lungs when introduced by some 
other channel, it follows of necessity that when it does attack the lungs 
it must have been introduced directly into them. If inhaled in the air 
breathed, it will fall upon one of two points — the air- tubes or the air- 
cells — and there begin its baleful and destructive course. This is ex- 
actly in accordance with the early lesions of the disease as found by Dr. 
Law in his post-mortem examinations. 

In treating of preventive measures, Dr. Law quotes an article pre- 
pared by him and published in the National Live-Stock Journal for 
March, 1878. This valuable paper was afterwards transferred to the 
pages of special report No. 12 of this department, issued in September 
last. Following this is a brief summary of the work of the New York 
commission in its efforts to stamp out the disease in that State; but as 
the department has later advices from the author in regard to the work 
actually accomplished by this commission, extracts from Dr. Law^s letter 
are given in preference to quotations from this monograph work. The 
letter bears date of New York City, December 9, 1879, and contains, 
among other things, the following : 

To place our work in a "mitsbell," I would say that in the past ten months the in- 
Bpeotors in New York have examined 40,000 head of cattle, many of them several 
times ; that we have slaughtered and indemnified the owners for 500 head of diseased 
cattle, and that we have aU hut exterminated the Dlague from seven of the counties 
in which we found it. At present the main center of the plague is in Einga County 
and the adjacent border of Queens County. 

In aU country districts, where the cattle are kept on inclosed farms, and where the 
people heartily co-operated, the work has been easy and in eveiy case speedily 
crowned with success. In the citiesi and suburbs, on the other hand, where cattle had 
been accustomed to graze on open lots, where interchange between different herds 
was frequent, and where the facilities for secret slaughter favored the covering up of 
the disease, the greatest difficulties had to be overcome. In New York City we se- 
cured the hearty co-operation of the police, and effectually arrested all movement 
between city stables, allowed only sound animals from healthy counties to enter 
these stables, and none to leave save to immediate slaughter, and, finally, promptly 
slaughtered aU acute and chronic cases of the disease and saw to the diiunfection of 
the premises, and the most gratifying success crowned our efforts. 

In Brooklyii, on the other hand, where our work was systematicaUy opposed, where 
the aldermen defied the State law by passing an ordinance authorizing the pasturage 
of cattle on open commons and unfenced lots, and some of them signed special per- 
mits for the movement of cattle in defiance of General Patrick's authority, and where 
ma^strates dismissed offenders who were brought before them and reprimanded the 
pohcemen who had made the arrests, we soon lost the assistance of the police, which 
was at first aU we could wish, and we naturally failed to meet with the splendid suc- 
cess seen in New York. 

It became evident early in the work that unless we could establish special inspec- 
tion yards under our own control, and abolish the system of distributing cows 
and other store cattle from dealers', stables, our success would be very partial and 
slow.^ In New York we were enabled to do this through the liberality of the Union 
Stock Yard Company, who built new yards for this purpose, which we opened July 1. 
In Brooklyn no such favor awaited us, and as the appropriation made by the legisla- 
ture would not meet the needful outlay and enable us to hold what we had gained 
until the legislature should again meet, we had to be content with a system which 
was confessedly ineffective. By the end of August the approaching exhaustion of the 
appropriation compelled the dismissal of one-half of our veterinary force, and soon 
after we had to stop nearly all indemnities and consequently nearly all killing. For- 
tunately, New York City was now so nearly sound that we could continue the work 
there with but one inspector in addition to the one in attendance at the Union Stock 
Yard, and we could still kill and indemnify for all sick cattle in the city. Brooklyn, 
still widely infected, and with authorities still somewhat inimical, could only have 
her infected herds quarantined, and in her the scourge is but very partially abated. 

In certain outlying districts most gratifying results have been secured. In May we 
learned that animals from an infected herd had been turned on the Montauk pasture 
on the east end of Long Island. The range was visited and eighteen animals kiUed 
to save the 1,100 that remained. Later, two other cases developed in animals that 
had been in infected herds and had been overlooked at the first visit. Fortunately, 
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for some months at first the cattle turned on this immense range kept apart from eaeh 

other in small groups, composed of such only as had herded together prior to theii 
eoming on the range, and this most fortunate condition, coupled with the prompt dis- 
posal of each animal as it sickened, secured the escape of 1, 100 animus. Had the 
oecurrence been later in the season, when the cattle had learned to come togetibec into 
one great herd, the results must have been most disastrous. 

A second case is that of Putnam County, in which the plague had been smouldering 
aimQ 1H78, but was only discovered in September last. The State appropriatkm 
would not warrant us to offer indemnities, but the county authorities promptly 
assumed the res^ponsibility, and every herd in which infection was found to exist was 
once exterminated. In this way six herds have been disposed of, consisting of 
EkiKmt 100 head, and a seventh, where sickness has existed for months but where ii 
has only just been discovered, will be attended to to-morrow. 

As regards the future, I would strongly urge the National Government to assmne 
ao4 only the direction but the execution of this work of stamping out the plagufti The 
following among other reasons require this : 

I. The disease is an exotic, and if once suppressed could only reappear in Amtmm^ 
B» the result of importation, 

2r It is gradually extending, and if negleeted must lay the entire continent nnds 
contribution. 

3. If it reached our unfenced ranges in the West it would be ineradicable^ as i& 
has proved in the European Steppes, in Australia, and in South Africa. 

4. As the seeds remain latent in the system for three months^ infected cattle may be 
moved all over the continent, from ocean to ocean and from lakes to golf, and live for 
a length of time in a new herd before they are suspected. 

5. Old cases with encysted masses of infecting matter in the lungs may show no 
obvious signs of illness, and may be bought and sold as sound and mingle with many 
herds in succession, conveying infection wherever they go. There is, therefor^, the 
efarongest temptation for the owner to seek to seeure a salvage by the sale of ap- 
parently sound but really infecting animals. There is further the strongest pcoba- 
nlity that in a new locality these cattle would not be suspected nntil one or mora 
herds had been irretrievably ruined. 

6. The infection of the South and West would inevitably spread the infection over 
the whole Middle and Eastern States, as infection would pour in continuously through 
the enormous cattle trafiic, and aB rolling-stock, yards, &c., of railways would becoioe 
infected. 

7. The live stock bears a larger proportion to the State wealth West and South than 
in the East, hence the West has most at stake in this matter, and should bear ita 
abare in the work of extermination. 

8. The plague is more violent in proportion to the heat of the climate, so* that it 
will prove far more destructive in the semi-tropical snmmers of the South and West 
than on the Atlantic seaboard. 

9. No State can be rendered secure unless all States are cleared of the pestilence. 
One remaining center of infection on the continent is likely to prove as injurious as 
the one infected cow landed in Brooklyn in 1843, the sad fountain of aE our present 
trouble. 

10. It has been decided by a United States Supreme Court in Illinois, that a State 
law forbidding the introduction of cattle from a neighboring State, because it is 
feared they may introduce disease, is unconstitutional. Therefore each State must 
keep a guard along its whole frontier, with quarantine buildings^ attendants^ and 
inspectors, and must quarantine all cattle as soon as they shall have crossed. 

II. Smuggling is inevitable so long as there are distinct authorities in two adjacent 
States. Rascally dealers have repeatedly run cattle into New York from New Jersey, 
gold them and returned with their money before the matter could be discorered ana 
the law officers of New York put on their track. Were the law and execution one for 
all the States such men could be apprehended and punished wherever found. In 
Europe it is found that an armed guard with intervals of 200 yards patrolling the 
whole frontier day and night is not always sufficient ; how much less, therefore, with 
us a law that can be evaded with such impunity. 

12. Finally, there is little hope of Delaware, Maryland, and Virginia stamping out 
the plague at their own expense, so that unless the United States takes the matter up^ 
the work of New York, New Jersey, and Pennsylvania will be but money thrown 
away. 

This is a matter which threatens with dire disaster the inter-State live-stock trade of 
the future, and the National Government is called upon to stamp out the scourge with 
the view of protecting the trade between States. 

As respects the organization that should be charged with the work, it certainly 
ought to have a responsible head, and while the live stock interests should be repre- 
s^tedy it should not^ be made too unwieldy to act at a moment's notice in any 
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emerffonoy. The oonditions of snooew are well enough understoody and while special 
adaptations would be demanded in many looalities, yet the work should be carried out 
actively without^the necessity of calling together alai-ge and unwieldy committee 
before anything can be done. 

Another point of vital Importance is that a sufficient sum of money should be ap- 
propriated for this exclusive purpose, to obviate the necessity of stopping the work 
or giving it a material check before success shall have been accomplished. Any 
material arrest or any entire cessation of the work and a renewed spread of the dis^ 
ease will bring the whole question of veterinary sanitary work into disrepute, and 
may be the means of indefinitely and fatally postponing further action. While a 
large sum should be appropriated, its expenditure may be sufficiently guarded, but 
above all it should not be a common fund to be devoted to this and other objeotOi 
Aside from the moral question, this is of far more immediate importance than even 
yellow fever, the germs of which are destroyed by frost, and the neglect of which for 
one year places the sanitarian in no greater difficulty for the next. With a disease 
like the lung plague, which is favorably affected by no change of climate nor season, 
and the germs of which survive all extremes of heat and cold, the loss of a yeafi a 
month, or even a day, may make the difference between an easy success and disas- 
trous and irremediable failure — a live-stock interest which can supply the world with 
sound beeft and a general infection of the continent, and continuous embargo on the 
foreign trade. 

BEPRESSIVE MEASURES ADOPTED IN PENNSYLVANIA. 

The department is indebted to Mr. Thomas J. Edge, secretary of the 
Pennsylvania State Board of Agricolture, for advance sheets of his 
forthcoming report on the subject of contagious lung plague of cattle. 
After citing the history of the disease in Europe and in this country, 
and alluding to its long presence in Pennsylvania in a malignant and 
destructive form, Secretary Edge states that finally, but not until after 
tiie fja«rmers of the State had sustained heavy losses, a meeting of the 
daiiymen of Delaware, Montgomery, and adjoining counties was called. 
This meeting was held in PhUadelphia in March last, and before its ad- 
journment a committee was appointed to wait upon the secretary of the 
board of agriculture and urge the importance of legislative action. 
The^ veterinary surgeon of the board, in company with this committee, 
visited herds supposed to be infected. Surgeons who had had years of 
experience with the disease in Europe and ekewhere were also csQled in ; 
po$i'mortem examinations were made^ and the existence of the malady 
established beyond a doubt. The legislature being in session, the secre- 
tary of the board laid all the evidence before the joint committee of 
agriculture, and, after discussion and mature consideration, it was de- 
cided that the State should adopt a line of precautionary and prevent- 
ive action, not only for the benefit of its own citizens, but also out of 
respect to the action of adjoining States. A subcom mittee was, therefore, 
appointed to consult with the governor, and, if deemed expedient, they 
were instructed to draft an act providing for the suppression of the 
disease. Aft:er consultation, the following resolution was ofitered and 
adopted by both branches of the legislature : 

Whbreas, The States of New York and New Jersey, by recently enacted laws to pre- 
vent the dissemination among live stock of the disease known as plenro-pneumonia, 
now invite this State, by a concert of action, to assist them to eradicate this contagion : 
Therefore, 

Beaolvea hy the SenaU {if the House of Beprestntatives cmicur). That the governor 
be, and he is hereby, authorized to take each preliminary action as may be necessary 
to prevent its further spread. 

This resolution was approved by the governor March 27, 1879. At 
the same time, an act previously adopted by the committee was intro- 
duced, which, after amendment, passed both branches of the legislatuTO, 
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amd was approved by Governor Iloyt May 1, 1879. The enactment 
tieara the title of An act to prevent the spread of contagious or infectious 
Pettro-pneumonia among the cattle in this State," and is as follows: 

, $ECTiON 1. Be it enacted, ^c, That whenever it shall be brought to the notice of <ti© 
governor of this State that the disease known as contagions or infectious pleuro-pneu- 
monia exists among the cattle in any of the counties in this State, it shall be his duty 
to .take measures to promptly suppress the disease and prevent it from spreading, 
r Section 2. That for such purpose the governor shall have power, and he is hereby 
ftuthorized, to issue hia proclamation, stating that the said infectious or contagious 
disease exists in any county or counties of the State, and warning all persons to seclude 
all animals in their possession that are affected with such disease, or have been exposed 
to the infection or contagion thereof, and ordering all persons to take such precautioBB 
against the spreading of such disease as the nature thereof may, in his judgment, 
render necessary or expedient; to order that any premises, farm, or farms where such 
disease exists or has existed be put in quarantine, so that no domestic animal bo 
removed from said places so quar.j ntined, and to prescribe such regulations as he may 
judge necessary or expedient to prevent infection or contagion being communicated in 
any way from Vhe places so quarantined ; to call upon all sheriffs and deputy sheriffs 
to carry out and enforce the provisions of such proclamations, orders, and regulations, 
and it shall be the duty of all the sheriffs and deputy sheriffs to obey and observe all 
orders aud instructions which they may receive from the governor in the premises; to 
emplo'y such and so many medical and veterinary practitioners and such other persona 
as he may, from time to time, deem necessary to assist him in performing his duty as 
Bet forth in the first section of this act, and to lis their compensation; to order all or 
any animals coming into the State to bo detained at any place or places for the pur- 
pose of inspection aud examination; to prescribe regulations for the destruction of 
animals affected with the said infectious or contagious disease, and for the proper dis- 
position of their hides and carcasses, and of all objects which might convey infection 
or contagion (provided that no animals shall be destroyed unless first examined by a 
medical or veteri nary practitioner in the employ of the governor aforesaid) ; to prescribe 
regulations for the disinfection of all premises, buildings, and railway-cars, and of ob- 
jects from or by which infection or contagion may take place or be conveyed ; to 
alter and modify, from time to time, as ho may deem expedient, the terms of all such 
proclamations, orders, and regulations, and to caiicel or withdraw the same at any 
time. 

Sections. That all the necessary expenses incurred under the direction, or by 
authority, of the governor in canying out the provisions of this act shall be paid 
by the treasurer, upon the warrant of the auditor- general, on being certified as cor- 
rect by the governor : Provided, That animals coming from a neighboring State that 
have passed a veterinary examination in sai^ State, and havo been quarantined and 
discharged, shall not be subject to the provisions of this act. 

During the passage of thi.4 act the existence of tlio disease in the 
State had been denied. Hence, immediately after its approval, his 
excellency Governor Hoyt appointed a commission to "examine and 
detennine whether infectious or contagious pleuro-pneumonia exists 
among cattle in any county or counties of this commonwealth, and re- 
port the same to the governor without unnecessary delay," This com- 
mission consisted of Hon. Samuel Butler and Hon. II. C. Greenawalt, on 
the part of the legislature; Thomas J. Edge and 0. B. Micheiierj on 
the part of the board of agriculture 5 Hon. J ohn 0. Morris and George 
Blight, on the part of the Pennsylvania Agricultural Society ; and 
George S. Garret, on the part of the dairymen of Philadelphia and 
vicinity. At the first meeting of this commission Hon. John G. Morris 
was elected president, and TlaomaB J. Edge secretary. 

At a meeting held in Philadelphia May 16, 1870, a large number of 
practical dairymen and veterinary surgeons were examined, and tlieir 
evidence taken down liy a stenographic reporter. As a result of this 
meeting, Messrs. Morris, Butler, and Greenwalt were appointed a enm- 
raittee to report to Governor Hoyt^ on belialf of the commission, that 
the disease did exist in at least two counties of the State, and tbal 
the decision of the commission was unanimous. 
29 AG 
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Under authority of the act before quoted, and based upon the report 
of the commission, his excellency Governor Hoyt appointed a special 
agent to take^ charge of the matter, to whom he issued the following 
commission : 

It having been aBcertained that an ijifectious and contagious disease of neat cattl^i 
known as pleuro-pneumonia, has been brought into and exists in certain counties of 
this State, I hereby appoint you as my assistajit to carry out the provisions of thi 
acta of 1866 and 1879, for the preyention of the spread of this disease. As such awiflt- 
ant you are hereby authorized — 

To prohibit the movement of oattlo within the Infected disfcricta, except on licence 
firom youTself, after skilled veterinary examination under your direction. 

To order all owners of cattle, their agents, employes, or servants, and all veterinary 
lurgeons, to report forthwith to you all cases of diseases by them suspected to b© con- 
tagious ; and when such notification is received you are directed to have the ca#0' 
examined, and to cause such animals as are found to be infected with said disease to 
be quarantined, as also all cattle which have been exposed to the infection or conta- 
gion of said disease, or are located in any infected district ; but you may, in your dis- 
cretion, permit such animals to be slaughtered on the premises and the carcaaaef to 
bo disposed of as meat if, upon examination, they shall be found ht for such use. 

You may prohibit and prevent all persons not employed in the care of cattle therein 
kept from entering any Infected premises* You may likewise prevent all persona so em- 
ployed in the care of animals from going into stables, yards, or premises where- cattle 
are kept, other than those in which they are employed. You may cause all clothing 
of persons engaged in the care, slaughtering, or rendering of diseased or exposed 
animals, or in any employment which brings them in contact with such diseased 
animals, to be disinfected before thoy leave the premises where such animals are 
kept. You may prevent the manure, forogo, and httor upon infected promises from 
being removed therefrom ; and you may cause such disposition to be made thereof fts 
will, in your judgment, best prevent the spread of tho disease. You may cauge the 
buildings, yards, and premises in which the diseaso exists, or has existed, to be thor- 
oughly disinfected. 

You are farther directed, whenever the slaughter of diseased animals is found nec- 
essary, to certify the value of the animal or animals so slaughtered, at the time of 
slaughter, taking iuto account their condition and circumstances, and to deliver to 
their owner or owners, when requested, a duplicate of such certificate. Whenever 
any owner of such cattle, or liis agent or sen^ant, has willfully or knowingly with- 
held, or allowed to l)e witliheld, notice of the existence of said disease upon his 
premises, or among his cattle, you will not make sucJi certificate. 

You are dim) directed to lake hucIi measures an you miiy deem necessary to disinfect 
all cars or vehicles or movable articles by wliicli c'nnta.unoii ia likc^Iy to be transmitted. 
Yon will -also take such measures as bIuiU insure tJie rLgintry of cattle introduced into 
any premises on which said disease has existed, and to keep such cattle under super- 
vision for a period of three months after the removal of the diseased animal and the 
subsequent disinfeotiou of said premises. 

You are lurcher authorized and empowered to incur such expenses in carrying out 
the previsions of the foregoing orders as may, in your Juclgnnmt, appear necessary, 
and see to it that all bills for such expenses be tran-sniittell to this department only 
through yourself, after you have approved the same in writing. 

The agent uppoiiited by tlio governor at onc^o ij-isued the following 
notice ; 

To all owners of caillv, their (uji')iiH, serrunt.':, or oiiphtycs : i,o all rommon carriers hy land 
or water; io all veierhiQ^rt/ surgeons ; and to alt others ivhom it may concern: 

His excGllency Governor Ktfyt haviiu^ denidcd to co-opr-j with the executive 
oittcers of the States of MassacluisettR, Coruiccticrl , .Now Vork, and New Jersey in a 
united eftbrt to eradicate the disease known as pie uro-pneumonia from the herds of 
this Stale, it becomes my duty, under the forenrojnrr eoinmisaion, to request that you 
will prom])tly report to me all casi-s amouo- ncal caiile l)y you HUspecteji to be conta- 
gious oi- infectious. Without your eo-operniLOTi aud at^sistnnee this attcnipt ean only 
rei^illt in partial sneces.4 ; with it Ihf^. it'snlt scarcely be donbti'iil, and tho work 
thus fai- aecomplislied gives usai^suranee of good results. 

His excellenry is anxious thnt all owjier.^4 of eattle aiul oiIh i^ iuicivMled .should bo 
fully impressed with the heller that ( (MfiUiisHion, as ;is the h!W>4 of 1300 and 
IbTiJ, fVu* the yireveiUhni of the spread of tl.r- disease, an^ \\\ llu ir iriteri's-t as well m 
that of the Stale. It in also the wish of IiIk tjyeellfMRy iIimI wjiile the provisions of 
these la\V8 are fiilly enforced Mud iiiade nio^d. eiref.tive, aiul their ])nrjiuses promptly 
and fully accomplished, it ^all at the same time be so managed as to cause the least 
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possible inconvenienoe and uqjniy to all concerned, and with a mlnlTnTim of expendi- 
ture to the State. 

I would particularly call your attention to the language used by his excellency in 
relation to the line of action to be pursued when interested parties have concealed the 
existence of the disease in their herds. This provision is very important not only to 
the stock owner, but also to the State, for while the concealment of the existence of 
the disease will result in pecuniary loss to the owner of the stock, it, at the same time, 
greatly increases the danger of infection and the subsequent expense to the State. 
With your active co-operation in this respect we may hope for the prompt' suppression 
of a disease which, while it has already caused a great loss to our stock owners, will, 
should it become established in our Western States, inflict an incalculable and lasting 
injury to the stock-raising interests of the whole nation. So far as known, all infected 
herds in this State have been quarantined and aU diseased animals promptly isolated 
or killed. In the future, as in the past, it will be our duty to cause as little injury and 
inconvenience to the owners of stock as is consistent with our duties to the State, and 
to carry out, to the full letter, the directions of his excellency relative to the valua- 
tion of all stock condemned and kijled. 

All reports of supposed infection should be made direct to the office, and all inter- 
ested are requested to accompany the report with a correct and full account of the 
location of the herd and the symptons, in order that all unnecessary expense to the 
State may be avoided. No special line of action has yet been marked out for applica- 
tion to cattle in motion from one portion of the State to another, or to those in transit 
to other States, but it will be the duty of those in charge to cause the least possible 
inconvenience consistent with the best interests of the State. 

Up to November 1^ 1879, the agent of the governor quarantined twenty- 
seven herds, including four hundred and eight animals liable to infec- 
tion, and distributed in the following counties : Adams, one ; Lancaster, 
four ; York, one 5 Bucks^ one ; Delaware, four ; Montgomery, five ; and 
Chester, eleven. Of these herds, eight (one in York, three in Mont- 
gomery, and four in Chester) were afterwards released from the quaran- 
tine and pronoiinced safe from another outbreak, except trom a fresh 
infection from outside sources. 

As soon as the supposed existence of the disease is ^reported, each 
animal in the herd is inspected by a veterinary surgeon 'in the employ 
of the State, and if the disease is found to exist is promptly quarantined 
to prevent its spread to adjoining herds; in order, and if possible, to 
prevent further contagion in the same herd, all diseased animals are 
appraised and killed. 

The individual history of these herds is given as follows by the sec- 
retary : 

No. 1.— In York County ^ infected by steers bought in Baltimore market. Six head 
were either lost by death previous to quarantine, or were killed for the purpose 
of stopping the disease. The whole herd were more or less affected, though a num- 
ber had a very light attack, and when released from quarantine, September 4, were 
as well as they probably ever will be. A rigid quarantine, which was very much 
assisted by the local surroundings, and the prompt support of neighboring stock- 
OY^ners, prevented the disease from infecting other stock; and the killing of diseased 
animals and the use of disinfectants prevented further loss. 

No. 2, containiifg twenty cowa, two bulls, and ten calves, was quarantined June 
12. Previous to quarantine four head had died, and after the enforcement of the 
quarantine fourteen head were killed. With one possible exception, all the animals 
were affected, and a number of them are now in a condition in which they are Troraa 
tliaii useless to the owner. In this case the evidence is strongly in favor of the theory 
that the owner conveyed the disease to- his herd by assisting'in the care of another 
iiifo('t(Hl dairy. No spread of the disease to adjoining farms ; but it is qnite pro])al)]e 
tlint tiio disease was carried from this herd to herd No. 8 in the clothing or on the 
jtersoo of the owner, who administered medicine to both herds. This herd Ikss t'ur- 
iii.^fied :iD illustration of the disease in one of its worst forms, but ia now l)elif've(l to 
hr i-lo.iM-, \mt not beyond the danger of infecting other stock. 

No. in Delaware County^ contained fifty head of stock, and previous tu (juataiitiiLe 
u [iiirabPT had died. The probability is tliat the disease was introduced by parchaso. 
Al cei passing into the charge of the State authorities, eiev^en of the herd were killed. 
This herd, with Nos. 2 and 7, furnish by far the most stub bom cases we have j^et mt^fc 
with. In all three cases every animal had been repeatedly exposed to infection befo»i:a 
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the existence of the disease was reported ; and we may here state that when the -first 
sick animals were promptly isolated, and the case reported, the loss by death has been 
very slight. By allowing the sick and well to run together, all are infected before 
the assistance of the State is asked. 

No9. 4, 5, and 5^ adjoin one another, and are all traversed by the same smaD stream. 
The disease seems to have originated on the upper farm, where the first sick animal 
died in the stream and was buried close to its banks. In No. 4, one animal died and 
one was killed; and in No. 5, the first one was promptly killed. In both cases, the 
importance of immediate isolation was understood and put in practice. Nos. 4 and 5 
have been released from quarantine, but No. 5^ ia still infected. Whether, in these 
cases the stream was the vehicle of contagion or not, we cannot say ; but the almost 
eimultaneoua outbreak on the three farms can be accounted for on no other hypothesis. 

No. C had lost eleven head previous to being reported and quarantined. With ono 
doubtful excoi)tion, every animal had shown more or less of the effects of the disease, 
and its owner fully appreciated its contagious nature. Has been released from quar- 
antine. 

No. 7, in Lancaster County ^ was composed of forty-two animals, ard when reported 
had been thoroughly infected by two sick animals running with the herd. In this 
lierd, seven animals were killed in one day, and seven placed under quarantine; fif- 
teen have been killed, and to all appearance the disease has been checked. The 
infection, no doubt, came from an adjoining herd, which in turn had been infected 
by stock from New York. v 

No. 8 is supposed to have been infected by the owner of No. 2 administering med- 
icine to the animals after attending to his own. Seven head have been lost m this 
herd, and the others are not clear of the danger. 

In No. 9, containing thirty-one head, the disease seems to have been checked by the 
prompt isolation and killing of one animal, and has since been released from quaran- 
tine. 

Nos. 10, 11, and 12 are small herds, in two of which every animal exibited symp- 
toms of the disease ; but by rigorous care on the part of the owners, by isolating and 
the prompt death of infected animals, the loss has been small. 

Nos. 13 to 20, inclusive, are herds which have been recently reported and quaran- 
tined, and, thus far, the losses in them have been slight. By the prompt action of 
the veterinary surgeon, assisted by care and co-operation on the part of the owner, it 
is hoped that most if not all of them have passed the worst point, and that some of 
them may be released from quarantine as soon as the proper time has elapsed. 

No. 21 was infected by six cows purchased in the Philadelphia market, and showed 
itself ten days after the purchase. Of the six, five have died or been killed, and others 
are affected. The purchased cows have been traced to the Philadelphia drove yard, 
but here all further clue to the origin of the disease was lost. 

No. 22, in Montgomery Cowntyf was quarantined October 24, and was infected by 
a cow purchased from a drover. At the time of purchase she was coughing, and when 
examined by our surgeon, a week afterwards, she was so far gone that the owner was 
willing to have her killed as worthless and without a value. 

No. 23 was infected by contact with the animals in herd No. 16, previous to quar- 
antine. At the request of the owner, who has insured complete isolation, they are 
being treated by oui surgeon. In this case the fumes of burning sulphur seem to have 
been effective in preventing further trouble, bnt all the herd were or are more or less 
aftected. • . 

No. 24, containing thirty-three liead, wore, no donbt, infected by contact with herd 
No. 7, as, by acqident, they were in the inclosure containing the former herd for a 
short time. 

No. 25 was allowed by its owner to graze alongside of No. 7, with no separation 
other than that afforded by a creek and common fence. Before thfe infection was re- 
ported, most of the steers (fat) were sent to market, bnt one left on the farm has 
shown all the symptoms of the disease. 

In addition to tlie care and siiperYision of cattle already in the State, 
the agent of the goTemor was given control of all stock brought in 
i'rom l^iirope and not quarantined by the national authorities or those 
of' other States. Under the regulations established all cattle must pre- 
sent a eortificate of clearness from an^f^ contagions or infectious disease 
lit the point of shipment in Eurppe. They must also be inspected on 
their arrival in the State by a veterinary f^nrgeon in the employ and 
under the control of the governor's agent, must be quarantined closely 
at the expense of the importer, under the supervision of the State sm* 
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geon, and must be again examined at tlie close of tbe quarantine. If 
fiien found uneontaminated, a certificate is granted which will authorize 
their removal to any point in the i^tate. In ^enforcing this quarantine, 
care is taken to consult the interests of the importers so far as it is con- 
sistent with the interests of the IStiite. These precautionai^ measures 
are made necessary in order to protect the stocli of the State, not only 
from infection by pleuro- pneumonia or lung plague, but also from rinder- 
pest and the hoof and mouth disease, all of which are now prevalent 
in Euroy)e. 

The report of Secretary Edge concludes with a brief pathological 
history of the disease — its nature, symptoms, and lesions ks shown in 
post-mortem examinations. It is accompanied by colored lithocaustic 
plates prepared by Prof. J. W. Gadsden, M. R. C. V. S., formerly of 
England, but now a resident of Philadelphia. These illustrations are 
given elsewhere, and are Qiarked respectively Plates Nos. 11 and 111. 

Mr. Edge closes his report as follows : 

In our dealings with the disease nnder the immediate direction of the government, 
we find many points upon which scientists differ, and which it would be impolitic for 
laymen like ourselves to endeavor to settle; but of on© point we feel certain, and in , 
which we have the indorsement of every practical man who has had the disease among 
his stock, and this is the contagious and dangerous nature of the disease. Whether 
' the disease can only be conveyed from p.nimal to animal by actual contact, or whether 
it can or cannot be conveyed in the clothing, by the excretion, breath, or animals of 
another tribe; whether the disease is of ancient or of comparatively recent origin; 
whether it can be carried from herd to heyd by a stream of water ; whether it can be 
intensified in its ravages by bad ventilation or bad treatment ; whether a complete 
separation of a certain specified number of feet of space will or will not prevent in- 
fection ; whether in its first stages it is or is not contagious; whether it will or wiU 
not affect sheep, are all questions for scientists to determine, and which are all lost 
sight of in the one great question in the solution of wldch we are engaged — can the 
disease be eradicated by prompt and rigid action in the manner proposed ? If so, aU 
these questions can be ^Ived in the future; if not, then the future of our stock 
breeders is indeed precarious. In defense of the propriety of the action of the joint 
committee of the legislature, and of the legislature itself, as given in the foregoing 
pages, we have nothing to say, except that the end in view justifies the means. If by 
the expenditure of a thousand dollars by the State we can save hundreds of thousands 
to her stock breeders and stock owners, and as many millions to the country at large, 
then we think no one will complain. If the result in New York, New Jersey, and 
Pennsylvania shall demonstrate that this cannot be done, we may still point with 

Eride to the fact that this action has saved more thousands than it has cost hundreds ; 
as demonstrated to other States that when Pennsylvania is appealed to for co-opera- 
tion in a good cause, she is not slow to respond ; and that when so important an in- 
terest is in danger, the State is not slow in her attempt to extend a helping hand. 

Professor Gadsden, of Philadelphia, Pa., writing under date of Jan- 
uary 21, 1880, says : 

The authorities in this State are still at work in stamping out the disease of pleuro- 
pneumonia among cattle. There are now but three infected herds left, and they are 
in three different counties of the State, viz., Delaware, Lancaster, and Lehigh, which 
are giving the authorities any trouble. Each herd will be kept in quarantine three 
months after the last trace of disease has disappeared. The owners of diaeasfed 
cattle complain of the small sum paid per head by the State, but Secretary Edge is 
afraid to pay more for fear the good work will have to stop for want of means. I 
notice that the authorities in the State of New York have ordered aU work suspended 
until the legislature shall /have appropriated more money. 

I inclose you a letter received this morning from J. C. Michener, a veterinary sur- 
geon employed by Secretary Edge. It contains a '^bundle of facts" proving the con- 
tagiousness of this disease, and shows the great folly of allowing this nefarious traffic 
in diseased animals. Many such cases as the one alluded to could be traced out in 
this State. Secretary Edge, in a conversation with me yesterday, said that he was 
satisfied the disease could be stamped out in this State if diseased animals were pro- 
liibited from entering it. He has spent only about one-half of the $3,000 appro- 
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priated for the purpose of eradicating the didcase. At flrst lie was obliged to pay 
extravagant prices for some of the diseased animals in order to satisfy the owners. 
Now he x>ays but $5 per head for animals suffering with the disease. 

The following is an extract from Professor Michener's letter, ^alluded 
to by Professor Gadsden: 

Your letter making inquiry in regard to the herd of Mr. C. Krauss, of Lehigh 
County, 18 at band. This herd is anected by contagious pleuro-pneumonia beyond 
the possibility of a doubt, and it is equally as certain that the disease was brought 
here by a heifer that came from Baltimore through the Philadelphia cattle-yard. Mr. 
Jonas Graber, who sold the heifer to Mr. Krauss, has traced her back as far as Balti- 
more, and has kindly furnished me with the names of all the parties to the transac- 
tion. Krauss bought the heifer September 11. Within from two to three weeks his 
attention was attracted to her by her making a grunting noise. She was being fed 
for a faioily beef, and was stabled and pastured with the milch cows. She gradually 
pined away and died in about four weeks. She was examined, and one lung was 
found swollen solid and adhering to the ribs. A few days after she died other animals 
commenced to show symptoms, and the local cow doctors suspected pleuro-pneuiuo- 
nia. They had never had the disease in that locality. Pleading ignorance of the law 
and of parties intrusted with its execution, the disease was allowed to have its owfi 
way until December 13, when its existence was made known to the governor's special 
agent, Edge. Under his orders I visited the herd forthwith, found that two animals 
had already died, and that twelve more were sick. We killed ten of these and made 
post-mortem examinatioDs of eight. W^e found them badly alFected ; all had the 
characteristic swollen, hai'd, marbled appearance of lung, and the adhesion that be- 
longs only to contagious pleuro-pneumonia. The diseased lungs weighed from 25 to 
45 pounds, and the healthy ones from 3^ to 4^ pounds. We have since killed one 
more, oiaking thirteen in all which have b^en lost out of this herd. We have reason 
to hope that the disease is now under control, although ten more are slightly anected 
and twenty others have been somewhat exposed to tne disease, yet still remain com- 
paratively healthy. No pains have been spared to carefully isolate the sick from the 
well. Disinfectants have been liberally used and a rigid quarantine enforced. The 
disease hu>s not spread from the Krauss farm, the location cf buildings and surround- 
ings all tending to prevent this. 

In all of the seven herds that I have heretofore managed under direction of Mr. 
Edge, we have been eminently successful In stamping out the disease, and the owners 
are all well siiti^Iied with the result of our management. Concert of action on the 
part of the States, with the hearty co-operation of the national government, will ef- 
tectnally rid the country (if not too long delayed) of this most iusidious and dangerous 
enemy to our vast cattle interests. I have lost all patience with those who advocate 
other meana than those now being employed by our commonwealth for the eradica- 
tion of tiie disease. When men talk of the disease being curable, and not even a 
contagions maliidy, they only show their ignorance. The disease entirely destroys 
the functions of lung tissue, and can only be cured by the removal of diseased organs 
and the insertiou or substitution of new ones — a feat the best surgeon would hardly 
undertake to perform. 

REPRESSIVE MEASURES ADOPTED IN NEW JERSEY. 

In compliance with the provisions of an act entitled "An act to pre- 
vent the spread of contagious or infectious pleuro-pneumonia among 
cattle," passed by the legislature of New Jersey during the session of 
1878-'79, Governor McClellan appointed General W. H. Sterling as the 
h6ad of a commission to form rules and regulations for the proper en- 
forcement of the law. He commenced operations at Trenton, on March 
15, 1879 ; and in ordfer to determine the extent and location of the dis- 
ease, he caused circular-letters to be addressed to the assessors of each 
township, to postmasters, farmers, and other prominent gentlemen 
throughout the State, requesting such information as they coiSd give as 
to the existence and extent of the malady in their respective and more 
immediate localities. From the answers returned, he found that the dis* 
ease was prevailing to a considerable extent in various sections of the 
State, and that there was, therefore, necessity for immediate and de- 
cisive action, if the plague was to be airested. 



CONTAGIOUS LUNG PLAGUE OF CATTLE. 

Report Commis sioner of Agriculture for 1 379 . PI at 6 I . 




SECTION OF DISEASED LUNGjrecent case of Lung Plafue. 
Thin end showed black h e patiz ation ^ the centre, red 
he p ati z SLtion , the thick e n d , i n t erM o b u I ar infiltration. 

Several blocked vessels are shown. 
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Section of healthy lung ( Cow), showing the abundance of 
interlobular cellular or connective tissue of a bright rose color 
Average weight of either right or left lun^, 3t pounds 
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CONTAGIOUS LUNG PLAGUE OF CATTLE 

Report Commissioner of Agriculture for 1879 Pla.tB III. 




Section of the left lun^ of a Cow in an advanced stage of 
Contagious Pleuro - pneumonia, showing the charactensric marbled 
appearance formed by the exudation and consolidation of Ij^mph into 
the interlobular cellular tissue 

Weight of left lung 37 pounds; right lung 5 pounds 
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In April, General Sterling Ibuiid it uccesRary to move his headquar- 
ters to Jersey City, in order to meet the requirements of moving cattle 
to and from the State of K ew York, from whence the New Jersey dairy- 
men largely draw their supplies of fresh milch cows. 

Dr. Holcombe was appointed as surgeou-in-chief, and Dr. Corlies desig- 
nated as inspector of the abattoir at Jersey City. Four other veterina- 
rians were appointed, and on the 1st of April were commenced regular 
inspections of the herds in Bergen and Hudson Counties. These coun- 
ties were quarantined, in order that proper restrictions might be placed 
upon the movements of cattle in the absence of proper permits. AH the 
ferries and boats on the eastern border engaged in carrying stock into 
New Jersey were prohibited from landing cattle, unless accompanied 
with a permit issued by General M. R. Patrick, of the New Yorkraiate 
Commission, who had issued similar orders relative to the landing^ ol 
Stock in New York. Thus the carryiug trade between the two States at 
this important point was effectually controlled. 

From reports received from the western and southwestern portions of 
the State, General Sterling was convinced that the disease was being 
imported from Pennsylvania. Therefore, on the second day of August 
he appointed Mr. J. W. Allen an inspector, gave him written instruc- 
tions, and dispatched him to Camden for the purx)ose of consummating 
arrangements with the different ferries plying between Philadelphia and 
the different ports of entry lying between Salem and Phillipsburg, 
for the transportation of cattle from Pennsylvania, and the inspection 
of the same on their arrival in the State. His efforts were successful, 
and the ferry companies caused to be erected on the New Jersey side 
a sufficient number of sheds and pens to hold all cattle crossing from 
Pennsylvania until after a thorough inspection had been made. The 
officers of the Pennsylvania, New Jersey Central, and other railroads 
cordially co-operated with the State authorities, and soon all the prin- 
cipal avenues for the ingress of the disease were effectually closed. 
General Sterling closes his brief report as Ibllows : 

When we consider tlie number of cattle in this State, and estimate their value, the 
importance of this subject will be apparent. The number of cattle in the State on 
January 1, 1879, was '236,700, valued at $7,628,922. With a knowledge of the past 
history of the disease in this and other countries, and the difficulty of eradicating its 
as well as legislative enactments and precautionary meanures hitherto adopted for it, 
prevention elsewhere, a grave responsibility will attach to those in j^ower if the dis- 
ease be allowed to obtain a foothold, dcKti oying our best stock, checking one of the 
great interests of the State, and entailing losses ai)palling to contemplate. 

The following is a brief summary of the results accomplished during the year : 

The number of cattle found sick with the disease was 572. There were inspected 
2,663 herds, containing 40,309 head of cattle. 

Many cattle showing symptoms of disease were placed in quarantine and held until 
the incubative period had passed, being carefully watched during the meantime. 
When no other symptom than bronchial trouble was manifested the oTdet of quaran- 
tine was removed. 

The number of cattle found necessary to destroy in order to prevent the spread of 
the disease was 315, at an average cost to the State of $11.85 per head. There are now 
in quarantine 99 herds, containing 865 head of cattle, of which number 257 head have 
been condemned as suifering with contagious pleuro-pnetuaania. The total czpanses 
of th» commiuion will aggregate about $19,600. 
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CONTAGIOUS PLEURO-PNEUMONI A— EXTENT OF 
ITS PREVALENCE. 

EEPOET OF DE. CHARLES P. LYMA]s\ 

BCon. William G. LeDuc, 

Commissioner of Agrietilture : 
Sir : Id compliance with the mstructions contained in your letter of 
appointment, dated January 29, 1880, 1 left Washington on the 29th day 
of January last, for New York City, where I proposed to commence an 
investigation for the purpose, if possible, of determining the character 
and extent of the prevalence of the disease known as contagious pleuro- 
pneumonia or lung plague of cattle. On my arrival in New York I 
visited Dr. Liautard, from whom I learned that the disease still pre- 
vailed to some extent in Eastern New York and on Long Island, and 
that there was a reported outbreak at Haverhill, N. H. The New Hamp- 
shire State commissioner had pronounced this outbreak as of a si>oradio 
character, yet the circumstances attending it were of a suspicious nature, 
at least sufficiently so as to throw doubt on the decision arrived at by the 
State commission, and I regarded a further investigation necessary in 
order to positively determine the matter. While in New York I gained 
some valuable information in regard to the disease in the adjoining State 
of New Jersey, which I propose to make use of on my return to that 
State. 

I arrived in Boston on the 3d day of February, where I met Dr. Thayer, 
a member of the Massachusetts commission for the suppression of con- 
tagious diseases of cattle. Ho had made some investigations of the New 
Hampshire outbreak, and gave it as his opinion that the disease pre- 
vailing there was not contagious. However, he did not regard his post- 
mortem examinations as satisfactory, as he was in no case furnished with 
whole lungs. I also saw Dr. Billings here, who informed me that he had 
examined portions of diseased lungs of some of the affected cattle at 
Haverhill, N. H., and from the appearances he did not regard the dis- 
ease as that of contagious pleuro-pneumonia. He did not regard his 
examination as satisfactory, however. 

I left Boston on the 5th day of February for Concord, N. H., for the 
purpose of seeing Dr. A. H. Crosby, chairman of the State commission. 
He regarded the Haverhill outbreak as of a suspicious character, and 
advised me to visit that place at once and thoroughly examine the 
affected herd. He gave me an or<ler for the slaughter of such animals 
as I might deem necessary for examination, and also a letter to the 
chairman of the board of selectmen foi the town. 

I arrived m Haverhill on the morning of the Gth, and in company with 
Mr. Parker at once proceeded to the farm of Mr. Merrill, the owner of 
the suspected herd. I found the animals suffering in various degrees 
from respiratory troubles. As the herd was supposed to have been in- 
fected by a drove of cattle from Canada, I asked Mr. M. when this drove 
stopped with him. He answered — 

On the 11th day of September; the first case of sickness occun-ed about October 2 
the animal died on the 2d of November, having been sick only about one week. 
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WlHch was tlie second auimal attacked, acd wlieu? 

The light-colored or Fisher cow. She wjis taken soiuewhcro hot ween the 7th aii<l 
14th days of "November. The calves iirst showed symptoms of sickness about the I4tli 
of November. They were taken sick one by one with an interval of about seven days 
Letween each, except in one instance, when two were attacked at the eamo time. 

Mr. Merrill described the symx>toms as follows : 

Coughing is the first symptom. The nose is dry, and the animal stands with its 
back arched and elbows turned out. If forced to move briskly about it will cough 
and pant. The disease seems more severe during a thaw than when the weather is 
colder. There is some running from the eyes. The appetite is invariably good up to 
about twenty-four hours before death. From six to twenty -four hours before death 
occurs, the animal is not able to sfand. As death approaches, the animal groans quite 
loudly, the breathing becomes accelerated, and the cough seems to come from a more 
or less solid body. In coughing, a calf will extend its nose on a level with its neck. 
This symptom has not been observed to so great an extent among the cows. 

How many cows, calves, and yearlings did you have in the fall ? How 
many of each have been sick, and how many have died ? 

In the fall I tied up the following named animals : 

Cows 11 head. Sick, 4 head. Died, 1 head- 
Calves. 23 head. . Sick, 10 head. Died, 6 head. 

Yearlings 13 hejul. Sick, 3 head. Died, 0 head 

Total 47 17 7 

How have these animals been housed, and how have they been fed? 

The cows and yearlings were tied up on the same side of the barn in a loiig row, 
Wit the yearlings were kept at the further end of the building by themselves. The 
calves have aU been kept together in a separate pen 18 X 12 X 7 feet. During the 
day they were all turned out into the barn-yard. The cows have been fed on roots 
and hay, the yearlings on hay alone, and the calves on hay and roots. 

Mr. Merrill continued: 

The cows from this strange herd were put into the barn-yard, and the calves into a 
little pasture adjoining. About a week after this herd left, my own calves broke into 
this pasture. That would make the date about the I8th of September. October 20th 
I brought home a drove of calves myself from the north, and the fh-st calves taken 
sick were some of these driven calves. 

This bein^ the statement, I regarded a post-mortem examination neces- 
sary in order to settle the question as to whether this outbreak was oc- 
casioned by contagious pleuro-pneumonia. For this purpose I thought 
it best to take the " Fisher," or light-colored cow, as she was the first at- 
tacked and had been the sickest animal of the lot. She was, therefore, 
slaughtered. I found the lungs in a perfectly healthy condition. The 
pleura of the ribs still showed plain traces of previous inflammation, but 
she had so far regained her health as to commence to again lay on 
ttealthy fat. This cow 7iever had contagious pleuro-pneumouia. 

I found a calf quite sick, evidently in an almost dying condition. 
This was next killed, and an exammation revealed the fact that it had 
been suffering from a clear and unmistakable attack of bronchitis. This 
I demonstrated to the satisfaction of the medical representative of the 
New Hampshire commission, Dr. Watson. There had been preserved 
a pair of lungs taken from a calf which had died a few days previously. 
These showed the lesions of sporadic pneumonia, with some bronchitis. 
All the specimens were sent to JN^ew Y^ork for the inspection of the pro- 
fession. 
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In lookiug about for the cause of this outbreak, the buildings and the 
lay of the land in the immediate vicinity of the premises were thoroughly 
examined. The homestead is a meadow farm, lies well, and is inclosell 
by small hills, with a brook running a crooked course near to the build- 
ings — a place that, in the fall of the year, would retain the fogs rising 
from the water for a considerable length of time. Further investigation 
proved this theory correct. 

The calves, when removed from the meadow, where one or two of them 
had taken cold, were, about the 10th of November, put into a close shed 
18 feet long, 12 feet wide; and 7 feet high. Here they were tied up in 
two rows, and were so close together that they completely packed the 
pen; This huddled condition, to my mind, furnished ample cause for 
the outbreak, for I do not think that a pen of such dimensions, with so 
many animals confined in it, could be sufficiently ventilated to preserve 
health in the absence of mechanical means. I advised the erection of 
another pen and a division of the herd. 

I found that the cows had caught cold from being constantly subjected 
to a draft of cold air, so applied as to keep their bodies constantly 
bathed in a cold current. The arrangement of the barn is given in the 
following diagram: 

POOH I. . _ : _ • POOR 2. . . t^oQwa, 




The yearlings were turned in through door No. 1, and divided from 
the cows by a partition. This door was then closed, and they were left 
to themselves. The cows were turned in at door No. 2, which, together 
with the large barn-door, was open a considerable portion of the time. 
Door No. 3 was seldom used. Between the cows and the barn-floor was 
a board partition, with the board at the bottom fixed to lift up^ thus leav- 
ing an open space fifteen inches wide directly in front of the cows and 
down at the floor. Except in very cold weather, this novel ventilating 
device was left open all the time. The air rushed in through the wide 
open door and the opening in front of the cows, i)assing over and bath- 
ing their bodies, and especially the under part of their breasts, chests, 
and abdomens, on its way out at door No. 2, which, by the way, is a 
little larger than any of the doors on this side. This cause I regarded 
as sufficient to give the toughest animal a cold. 

In order to prove this theory correct, it is only necessary to state the 
following facts : Cow a in the diagram, a small and nearly black one, 
stood in the corner against the partition, Jws^ put of the line of draught, 
and has never even coughed. Cow h was the first animal taken sick, and 
the only one that died. Cow c was sick, but not so bad as either Qxm% 
6 or 6. Being next the partition, even if on the cold side of it^ may ae- 
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count for this in a measure. Cow d lmd been but very little troubled. 
She coughed slightly, but nothing more; the partition may have pro- 
tected her. Cow a, the light-colored or Fisher cow, was the second one 
taken sick, and was more seriously affected than any of the others ex- 
cept the one that died. Of the four animals which were called sick, 
although the whole herd except cow a were more or loss affected with 
coughs, cow / came third. The yearlings were turned in and tied up 
without any regard to regularity or place. Several of them coughed. 
Three of them were sick, i. e., the respiration was considerably acceler- 
ated, but none of them died. It was advised to close up the feeding 
space next the floor and put it up in the partition 8^ or 4 feet from the 
floor, so that the draught through would be Over the heads of the cattle. 

It may be objected that this cause has been in operation for yearsj 
and no such trouble has before occurred. The only answer to this objec- 
tion is that the past season has been remarkable for its sudden changes. 
I am told that it has not been uncommon here for the thermometer to 
vary from 30^ to 40^ in the course of twenty -four hours. These sudden 
changes are as liable to affect cattle as human beings, and where exposed 
as these were, without artificial covering, they could hardly be expected 
to remain exempt from serious colds. Another thing should be remem- 
bered : the past winter has been so mild that attendants no doubt be- 
came more careless than usual, and often neglected to close the doors 
and feeding-troughs. 

CONNECTICUT. 

In the course of my investigations in Connecticut the following facts 
were gleaned: 

Statement of Eon. U. H. Ryde, chairman of commission. 

- An outbreak of contagious pleuro-pneumonia had occurred at Green- 
wich, occasioned by exposure to a calf which had been brought fro^a 
New York and placed in the herd of Mr. B. Livingstone Mead. This 
farm is located on the State line, a part being in the State of New York 
and a part in that of Connecticut. The buildings are in Connecticut. 
This herd consisted of 20 head. From 7 to 9 animals have died, the last 
one about the 18th of March, 1879. The remainder are unaccounted 
for. These animals were at one time examined by Professor Law. 

The herd of Daniel M. Griffin, on an adjoining farm, contracted the 
disease from Mr. Mead's herd. He had 27 head, 8 of which died. 
With the exception of one animal, Mr. G. sold the remainder of his herd 
to dealers in New York for slaughter. The one he retained remains 
with his tenant, and will soon be slaughtered on the place. 

Joseph B. Husted, of Greenwich, took some cattle to New York for 
slaughter, among them two cows. They were all landed at the infected 
Sixtieth street yard. The cows were not sold, and after some hesitation 
on the part of the New York commission they were allowed to be 
returned to Connecticut, the commissioners of the last-named State 
being notified of the fact. The State authorities at^once ordered them 
quarantined, but before the letter reached Mr. Husted he had sold them, 
and they are still untraced. They were taken away from Greenwich on 
or before July 11, 1879. 

• Mr. Curtis Judson, of Watertown, near Waterbury, keeper of the 
Gramercy Park Hotel, bought two cows from Hedge, a dealer in New 
York, and placed them in an excellent herd of his own at Watertown. 
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They proved to be affected with contagious pleuro-pneumoBia, and soon 
infected the herd with which they had been placed. The herd was quaa- 
d.ntined by order of the State commissioners, but the owner, on the 8th 
of March, LS79, broke quarantine and took them to New York. This 
fact coming to the knowledge of the authorities in time, they were 
enabled to be in New York on the arrival of the animals, where they 
were at once Idlled by order of the New York commission. 

Mr. David D. Hawley, of Danbnry, had an outbreak of disease in his 
herd on October 27, I87O. They were visited by Dr. Hopkins, of New 
York, who made an autopsy of a calf and pronounced the disease tuber- 
culosis. The calf came from New York, and had been with the herd but 
a month. 

Mr. Porter, of WaterburJ', had an outbreak among his cattle on the 
13th of November, which tlie attending veterinarian feared might prove 
to be contagious pleuro-pneumonia. The herd was visited by the State 
board on November 18, and the decision arrived at was that the ani- 
mals were suffering simply from si)oradic disease. No post mortem 
examination was made, and they are now reported as doing well. 

Some trouble was reported among cattle at Hartland and Milford, but, 
on examination by the commissioners, the disease was decided to be 
sporadic. 

I visited the herd of Mr. L. B. Mead, of North Greenwich, which I found 
suffering from contagious pleuro-pneumonia. Although the trouble was 
of lon^ standing, some of the cows certainly were in a condition to con- 
vey the diseaise to healthy or non -infected animals. There were ten 
cows, one pair of oxen, one yearling, and six calves io this herd. 

The herds of Daniel M. Griffin, Josc^ph B. Husted, David D. Hawley, 
and Mr. Porter were visited, but no cases of the plague were found. 
Eeports from Watertown, Waterbury, Noith Brandfbrd, Hartland, and 
Milford were of such an assuring character that 1 did not deem it neces- 
sary to visit those points. 

NEW YORK. 

I am indebt^^d to the New York commission for the following state- 
ment made February 12, 1880 : 

Putnam County, — Un the line of the Harlem Railroad there have been 
lately slaughtered 170 animals. Of these 40 were acute cases. The 
others, having been exposed to the contagion, were killed to prevent the 
spread of the disease. The beet was marketed. 

In the towtf of Kent Joseph R. Sprague has an infected herd of 60 
head of cows, steers, and calves. They are now in quarantine. 

Westchester County, — In Yonkers Mr. Austin had a herd of 27 head, 
which had been reduced by the ravages of the disease to 8 animals. Mr. 
Peirpoint had a herd of 11 head, which had been exposed to infection. 
Two of these had been killed. Mr. Gheever, on OdelFs farm, has a herd 
of 12 head that have been- infected. Mr. Coyle has one animal infected. 

In Croton Falls, Bedford Township, Mr. Butler, who generally keeps 
about 60 animals, has lost by death and slaughter his entire herd, with 
one exception. 

'New York City, — In the city there are believed to be but five infected 
stables left. These are in quarantine^ and are located as follows : 
'1^0. 1. West Seventieth street. Old chronic cases. 
No. 2. West Seventy eighth street. Acute cases. 
No. 3. East Ninetieth street and Madison avenue. Acute cases. 
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No. 4. East One hundred and twentieth street and Fourth avenue. 
Acute cases. 

* No. 5. East One hundred and twenty -first street and Fourth avenue. 
Acute cases. 

Long Island. — The whole western end of this island, as far back as 
Jamaica, is more or less infected. The stables of Gaff, FleischmauD & 
Co., of Blissville, originally the hot-bed of the disease, are now perfectly 
free from all contagion. Jamaica is located some 10^ miles back, there- 
fore the infected district includes Brooklyn, New Utr<icht, Flaitbash, 
Gravesend, Flatlands, and New Lots, in Kings Oouuty, and Long 
Inland City, Newtown, Jamaica, Flushing, and Creedmoor, in Queens 
County. 

Suffolk County, — At the extreme eastern end of the island are exten- 
sive unfenced ranges, used as commoD pastures. The j)lague prevailed 
among herds grazing on these ranges, but it is now beheved they are 
thoroughly freed from it, as the last known cases were destroyed at 
Montauk August 28, 1879, and at Bellport August 11, 1879. This por- 
tion of the island has been subjected to numerous examinations, and is 
now regarded as entirely free from the plague. 

Staten Island. — A year ago one case of the plague was discovered on 
this island. The animal was killed. No case has since a])peared, and 
the island is now regarded as absolutely free from the disease. 

On the 12th and 13th days of February, in company^ with one of the 
New York inspectors, I visited several stables in Brooklyn. I found 
several chronic cases in these stables, but no acute ones. At Johnson 
avenue slaughter-house I was shown a portion of a characteristically- 
diseased lung, which had been taken from an animal killed a few hours 
previously. 

On February 14 I visited the stables of Mr. Lang, One hundred and 
ninth street and Fourth avenue, New York, where I foiind three cows 
suffering with the plague. One of these was a very acute case, and I 
was informed had been afflicted but three days. This and one of the 
others had been condemned to the offal dock. Mr. Froudie, a neighbor 
of Mr. Lang, lost a cow on the 12th day of February by the disease. A 
week before he had bought a cow from a dealer named Louis, and the 
cow that died was taken sick on that day that this cow came to his 
stable. The nearest sta^blo to ]\Ir. Froudie's is on One hundred and 
twelfth street and Fourth avenue. Mr. Froudie had owned the cow he 
lost for eight months. Lang purchased his sickest cow from a dealer 
named Frankesome four or five weeks previous. . She was a " two^titter,'^ 
and on that account Franke knocked off $5 on her price. She never did 
well. The other two commenced coughing three or four days before my 
visit. 

On the afternoon of the same day I visited the offal dock and wit- 
nessed the autopsy of Lang's cows, alluded to above. Both cases re- 
vealed well-marked lesions of acute pleuro-pneumonia contagiosa. One 
of the animals, which showed a temperature of 105° Fahr., and 36 respi- 
rations per minute, had the whole posterior lobe of the lett lung consol- 
i<lated and strongly adherent to the costal pleura. The right lung was 
1 Healthy. Tlie pericardium was thickened to half an inch. In both \\m^H 
ol the second cow were found a number of small isolated spots of the 
c lia iMcterislic lesions of the disease, the largest being about the size of u 
<!<>able fi^stw Their borders were well defined, and the intermediate por- 
duns of the lung-tissue appeared perfectly healthy to the naked eye. 

* The last-named Btablea were infected from One Inindred and twentieth streert. 
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On February 16, at One hundred and twentieth street and Fourth 
avenue, I found three cows which had been exposed to infection, and 
were in quarantine. They appeared healthy, and one had just been sold 
to a butcher named McBvoy. 

In Tremont, at the stable of Mr. Bohle, I found two cows, one of which 
had been put into an infected stable on Christmas. Her temperature 
was 101° Fahr., and she was breathing at the rate of 30 respirations per 
minute. The other animal was a Jersey cow ] both animals had been 
ordered slaughtered as soon as they could her got ready for the butcher. 
A Mr. Connors, a neighbor, had had some trouble with his herd, but 
they were quarantined and seemed to be doing well. The infection to 
this herd of Mr. Bohle's was communicated by a cow that was pastured 
with ten others on a common lot. She developed contagious pleuro- 
pneumonia, and was killed in the month of August. Three months and 
nineteen days thereafter the second animal was attacked and sent to the 
offal dock, where she was slaughtered. At the end of three weeks a 
third, and at the end of four weeks a fourth, animal was taken sick, and 
both were slaughtered. The first one of these animals belonged to Mr. 
B. Jorkman, the other three to Mr. Bohle, who, as has been before 
stated, bought a fresh cow on Christmas and put her in with one 
remaining from his original herd. This was in direct violation of the 
law and his instructions. She is now diseased and has been ordered to 
be killed. These ten animals were strictly isolated as soon as the first 
cow was killed* and no other infection was then possible. Two of them 
have since been fattened and sent to the butcher in a healthy condition. 
The remainder, with the exception of those belonging to Mr. Bohle, are 
still free from disease. 

On the 17th day of February, in company with Professor Law and Dr. 
Hopkins, I visited the farm of Mr. Joseph Sprague, in Kent, Putnam 
County, whose herd was infected and had been in quarantine for some 
time. The herd consisted of 53 head, and were sold during the day by 
the State commission to butchers who had been notified to attend. The 
animals brought an average of $6 per head, which was regarded as a 
low price. Three of the animals were considered too badly diseased for 
beef, and on being killed showed well-marked lesions of the disease in 
its different stages. This herd was infected by a cow purchased from a 
dealer named Eobiuson. 

On Febniary 18, in company with the same gentleman, I visited Cro- 
ton Falls, Westchester County. We found here a gentleman by the 
name pi Butler, who bad lost 31 animals out of a herd of 32 by the 
plague. His remaining cow was in quarantine, with no symptoms of 
the disease manifest. On the 15th of June last Mr. Butler bought 17 
cows of Mr. Eobinson, the dealer above referred to, and they were de- 
livered to him on the 17th of the same month. They had been pastured 
all the summer on ^'Hyatt's lower farm^-M^it/i a cow that had heen sick 
hut had recovered. The first animal on Butler's farm sickened on Sep- 
tember 16, and soon died. The remaining 30 head were either slaugh- 
tered for beef or killed diseased. 

On Febniaiy 19, in company with the same gentleman, I visited the 
firm of Mr. JJaiiiel Austin, in Yonkers, Westchester County. Origi- 
nally this gentleman had a herd of 27 head, 18 of which had either died 
ot tlie x>lagne or had been killed for beef in the incipient stages of the 
<i isei^ se. Five of the animals were killed for beef, and showed no lesions 
(){ the disease. Of the four remaining two are weU-marked chronie 
f^ascs, i. e.j having portions of em^ysted lung. This herd was infected 
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by a cow that had pastured on an nnfenced range called " Hog Hill," in 
the town of Yonkers. She wandered into a field near Mr. Austin's place, 
where she died on the 27th or 28th of July, ^u4: was not buried for some 
days after. The disease appeared among Mr. Austin's cattle on October 
31. The herd of 3Ir. Odell, on whose farm this cow died, was no doubt 
infected by the same animal. His herd consisted of some valuable Jer- 
seys, among which the plague appeared on August 28. We killed three 
of his animals, and they all showed well-marked lesions of the disease. 

On February 20, visited Mr. Tice, of Newtown, which is a suburb of 
Brooklyn, Long Island. His herd was infected about the middle of Oc- 
tober. Eight of his animals died, and he had continued to fill their 
places with fresh ones. We found 12 of his animals suffering with the 
plague. Two cows were killed — one an acute and the other an older 
case-^and both showed well-marked traces of the disease. His herd 
was infected by a cow sent him about the 20th of September. 

A Mr. Grady, whose stables are in Blissville, a portion of the suburbs 
of Brooklyn, had lost 11 head of cows, out of a herd of 14, since the 
middle of September. 

PENNSYLVANIA. 

I arrived in Philadelphia on February 24, and during the evening 
visited and had a conversation with Br. J. W. Gadsden, relative to the 
prevalence of the plague in Pennsylvania. Dr. Gadsden showed me a 
private telegram giving him the information that the British Govern- 
ment contemplates raising the embargo on cattle transported from the 
Western and Southwestern States through Canada and shipped to Great 
Britain from ports of the Dominion Government, 

On the morning of February 25, in company with Dr. Francis Bridge, 
I visited the farm of Mr. J, F. Taylor, located near the town of Marple, 
Delaware County, Pa. We found the gentleman's herd suffering with 
the disease. Having selected and paid for four acute cases, the aninials 
were slaughtered and examined. The part mortem examination revealed 
all the lesions of the disease in its acute stage. This herd was infected 
by a cow purchased by Mr. Taylor in the Philadelphia stock-yards. She 
was in very good condition, and when she arriv^ed on the farm seemed 
very tired. Next morniug she refused to eat and seemed sick. She died 
in a few days thereafter with all the symptoms exhibited by those that 
have since died of contagious pleuro-piaeumonia. 

On February 26 I visited the fiirm of Mr. Wynne, near Philadelphia. 
His herd orriginally consisted of 34 head. Ten of these had already been 
killed, and two had died of tlie disease. An examination of those left 
developed the fact that the disease was still present in both an acute 
and chronic form. The owner objected to the slaughter of any of the 
animals. His herd was iufected by some cows he purchased in the 
Philadelphia stock-yards. The disease broke out about the first of 
June last. 

On the 27th day of February I visited Messrs. Martiu, Fuller & Co., 
who have char^:;c of the Philadelphia stock-yards. They offered me 
every facility for an examination of the premises. During my ijiterview 
with these gentlomeu, Mr. Fuller said that something ought'^to be done 
to relieve the dealers in stock from the oppression of the Euglish ein- 
bargo — that the European trade is now carried on at a positive loss, and 
til at tlus loss is clearly tTUceable to the embargo on our Live cattle. He 
further stated thitt he vvas in Europe last seasoii^ and found the maxket 
flooded at Liverpool. iETis stock was detained fiueen days in quarantine 
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before it could be slaughtered. Besides the expense of feeding all thia 
time, his animals were positively shrinking in weight— that when they 
were finally slaughtered he was compelled to accei)t any price offered 
He found dealers there who said they could afford to give from $16 to 
$20 per head more for the animals if they were allowed to drive them 
back into the country and slaughter them only as needed. 

During the day I met, by appointment, Secretary Edge, special agent 
of the governor. He seemed to appreciate the fact that more thorough 
and active measm^es than those heretofore used are necessary for a com- 
plete suppression of the plague. He thinks the better plan would be to 
pay a good price for all exposed animals, and that in the country all ex- 
posed and infected animals should be slaughtered as well as those acutely 
diseased. Under existing circumstances he does not think it would be 
politic for the State of Pennsylvania to thoroughly eradicate the dis- 
ease; indeed, hi does not think this possible so long as the southern 
border of the State is unprotected from importations from Maryland. 
Until quarantine measures are established against this State, or the 
State ItseK takes some action for the suppression of the disease within 
its borders, the State of Pennsylvania cannot hope for success. The 
farmers of Pennsylvania will go to the Baltimore stock -yard to buy 

frames," and in this way new^cases are continually being brought into 
the State. Under the present construction of the law sufficient means 
to pay a fair .indemnity cannot be obtained, and to kill even diseased 
animals without funds to pay for them, the secretary believes would re- 
sult disastrously, as it would prejudice the farmers against a better law, 
which is hoped for in the near future. His policy is simply an effort to 
keep the disease within its present limits with the destruction of as few 
animals as possible. Up to January 1, 1880, the secretary had expended 
but $2,700 in repressive measures. 

On February 28, while examining some cows at the stock-yards, I 
found an acute case of contagious pleuro-pneumonia. The affected 
animal was in a yard with some twenty other milch cows, and all were 
being offered for sale. This animal was seen also by Dr. Bridge. 

On March 1, while examining lungs of slaughtered animals at the 
Philadelphia abattoir, I found one showing the well-marked lesions of 
the plague. The butcher said the animal came from Illinois, but it was 
afterwards traced to Cecil County, Maryland. 

On the 2d day of March I visited Camden and learned some facta 
relative to the extent of the i>laguo in Xew Jersey. 

On the 3d instant I attended a meeting of the farmers and stock- 
raisers in the infected district. The meeting ^Yas held in Philadelphia, 
and was called for the puri)ose of devising moans for the extirpation of 
the plague. During the day, visited Elm Station, Montgomery County, 
and assisted in selecting six diseased animals I'rom Mr. Wynne's herd 
for the purpose of post mortem examination. 

On the 4th and 5th days of March I was engaged in examining lungs 
of slaughtered animals at the Philadelphia abattoir. I found no traces 
of the disease, but ^m the 4t]i instant, while examining some cow^s at the 
stock yards, I found a second case of the plague in an animal that came 
from near (J^ttysburg, Adams County, Pennsylvania. 

The follo^'ing are the sourceg of inieetion and loea(-i<iiLS of diseased 
Ijcrds in Pennsylvania : 

PMlaMpMa Gountij.— The PhiladelpMa titoei»-y:ipi^ are inletited. 
These yards are constantly receiving and sending out to different locali- 
ties diseased and infected animals. 
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Chester Coimty.—Mr. M. Corning, of Chester Yalley, lias a herd of 27 
headj among which the disease has appeared. The herd was infected 
fey a cow purchased from a drover, and the infection could not be traced. 

Mr. J. Dickmson, of Chester Springs, has a herd of 28 head. These 
animals were infected by the owner, who brought the contagion from a 
neighboring farm where he had administered medicine to a diseased 
animal. 

Mr. G. V. Eennard, Chester Yalley,had a herd of 18 animals infected 
by his neighbor's cattle (Mr. Coming's). 

Mr. Eennard's cattle had infected a herd of 14 head owned by Mr. 
J. W. Wilson, his near neighbor. 

Mr. C. Holland Frazer, of the same neighborhood, had a herd of 26 
head infected by a purchased animal, which he was unable to trace. 

Mr. W. Pugh, of Chester Springs, had his herd infected by Mr. Dick- 
inson, alluded to above, who visited this herd for the purpose of admin- 
istering medicine to a sick animal, • 

W. J. and H. A. Pollock, Downingtown, had a herd of 30 head infected 
by a purchased animal. 

Mr. W. Eeid, West Chester, herd of 5 head, chronic cases ; source 
of infection unknown. 

Mrs. Harmaan, West Chester, herd of 12 headj infected from neigh- 
boring cattle. 

Mr. W. E. Penneypacker, Cambria, herd of 14 head } probably infected 
Irom neighboring herd. 

Holmes and Bunting, Oxford, herd of 35 head 5 infected by Mr. 
Turner's cattle on adjoining farm. 

Mr. M. Young, Bradford, herd of 36 head ; infected by Mr. Turner's 
cattle. 

Between the herds of Holmes and Bunting and Mr. Turner was a large 
meadow. The bulls broke down the two intervening fences, and the herds 
mingled in the meadow. The herds were separated as soon as men on 
horseback could separate them, but not soon enough to prevent infection. 

Montgomery County. — Messrs. J. L. and A. S. Eeiff, Worcester, herd 
of 15 head. Jacob L. Eeiff had bought of five different dealers during 
May and June, and it was impossible to tell from which one the disease 
came. Two animals had died, and two others had been killed by order 
of the State inspector. Five others had been slightly affected, but had 
recovered. A. S. Eeiff purchased a cow of his son in July, about the 
time of the outbreak. One animal died, and a second one was condemned 
and killed by order of the State inspector. Five other animals were 
affected, but all had recovered and had been released from quarantine. 

Joseph Tyson, Worcester, herd of 13 head. Mr. Tyson purchased 
a cow of a man who had previously purchased her at the Philadelphia 
stock-yards. She was killed on September 24, 1879, by order of the 
State inspector, but as she had been isolated on the appearance of the 
first symptoms of the disease, only one other was infected. 

Charles T. Johnson, Lederachsialle. This gentleman's herd was in- 
fected by an animal purchased from a dealer. Tip to the date of the 
first inspection in October last, five animals had died. One was after- 
wards condemned and killed. Five out of the remaining ten were af- 
fected, but had recovered. 

Peter M. Frederick, Lansdale. Herd quarantined January 29, 1880. 
The infection was communicated by a cow purchased in the Philadel- 
phia stock-yards. Two animals had been condemned and killed. The 
remainder — ten animals — were free from disease on March 4. 
30 AQ 



466 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Jacob D. Wisler, Worcester. Herd quarantined February 6. Three 
animals had been condemned and killed, and three others were sick. 

John 0. Blattuer, Worcester, herd of 16 head. The plague had pre- 
vailed in this herd in a mild form for the past four months. Kone 
of his animals died, and he did not suspect the nature of the disease. 
His cows were greatly reduced and he had been feeding at a loss. 

One of his animals had commenced to lay on fat, and all were free 
from disease except the altered structure of the lungs, the natural result 
of the disease. This herd was infected by Mr. A. F. Eeift's cattle, men- 
tioned above. 

W. W. Latrobe, Merion, herd of 14 head. 

W. Wynne, Elm Station, herd of 28 head. This gentleman had lost 
several animals. The infection came from a cow purchased at the West 
Philadelphia stock-yards. 

Bucks County, — Aaron Toder, Dublin^ This herd was quarantined 
September 25. The firsf cow to sicken was one that he purchased two 
weeks previously. As she had passed through the hands of three dif- 
ferent parties, it was impossible to trace her back satisfactorily. Three 
out of the four were affected, but had " recovered.^' 

Isaiah Kletzing, Dublin. This herd received its infection from Yoder's 
cattle before they were quarantined. Three animals had recovered. 

Lehigh County, — Charles Krauss, East Greenville. This herd was 
quarantined December 13. The infection came through a cow purchased 
at the Baltimore stock-yards. Two animals died and eleven were con- 
demned to be killed. Thirty animals remain, and are thought to be free 
from disease. 

Cumberland County, — Samuel Hess, Eberly's Mills. Herd quarantined 
March 20, 1879. Infected by cattle coming from Baltimore stock-yards. 
This herd is in York County. 

Delaware County, — R. L. Jones, Upper Darby, heixi of 49 head. In- 
fected by purchase from Philadelphia stock-yards. 

Thomas Cunningham, Upper Darby, herd of 21 head. 

J. Gr. Haenn, Darby, herd of 14 head. 

J. Likens, Ridleyville, herd of 15 head. 
' J. F. Taylor, Marple, herd of 36 head. One third of his animals had 
died, and the disease was still present. 

Lancaster County, — J. F. Turner, near Oxford, Chester County, herd 
of 52 head. Infected by adjoining herd, into which the disease had 
been introduced by some calves brought from the State of New York. 

David Williams, Coleraine. This herd had come in contact with the 
diseased Oxford herd, and was quarantined before any symptoms of the 
disease appeared. 

Lane Gill, Coleraine, herd of 5 head, adjoining above. 

Adams County, — J. Eedding, Gettysburg, herd of 13 head. Infected 
by purchase from Baltimore stock-yards. 

NEW JERSEY. 

The following are the locations of some of the diseased herds in New 
Jersey at the time of my investigations in February: 

Atlantic County, — Benjamin Gibberson, Port Eepublic, herd of It head. 
This herd was quarantined October 29, and again on November 28, as 
chronic cases. Eight animals had been affected by the disease. 

H. A. Johnson and William Ramsay, both of Port Republic. The 
herds belonging to these gentlemen were diseased and iu quarantine. 
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Gloucester County, — Charles B. Leonard, of Paulsboro, has two farms, 
upon one of which he has a herd of 22 animals, 6 of which are suffer- 
ing with the plague. ' He has 28 animals on the homestead farm, only 
1 of which has shown symptoms of the disease. Both herds are in 
quarantine. 

Benjamin G. Lord, Woodbury, herd of 25 head. On June 13, 6 of 
these animals were suffering with the plague. October 27 there were 
21 of these animals sick. On November 25 the same number were suf- 
fering with the disease, and were all in quarantine. Of the first lot of 
25 animals, 6 were attacked and 3 died. He then bought four or five 
fresh animals. These remained in good health for five months and 
twelve days, but of the original animals 21 had suffered with the conta- 
gion. 

Camden County. — An occasional case of pleuro-pneumonia had been 
found here, but no great amount of the disease had ever existed. A 
most thorough system of inspection of cattle coming from Philadelphia 
had been established here, and its rigid enforcement had undoubtedly 
been of great service in preventing the impoitation and spread of the 
contagion. From August 28 to December 15, 217 animals, known to 
have been exposed to infection, were returned to Philadelphia. Forty- 
one head of these were suffering with plain and unmistakable symptoms 
of the malady. 

Burlington County. — Howard Stokes, West Hampton, herd of 11 head. 
Quarantined June 20, but did not obey quarantine regulations. 

Job Ewan, Mount Holly, herd quarantined July 11. One acute case. 

D. Maloney, Eecklesstown. Lost 1 animal on January 26. 

William Murray, Jacksonville, herd of 14 head. There have been 
4 acute cases in thiB herd, and 2 animals have died. He will probably 
lose others. The herd was quarantined July 11. 

Ocean County. — E. H. Jones, Forked River, herd of 29 head. There 
have been 27 acute cases in this herd. Six animals were killed on Octo- 
ber 2, and on the 15th of the same month the balance were slaughtered. 
The infection to this herd was brought in some calves purchased in 
Fortieth street, New York City, From October, 1878, to October, 1879, 
Mr. Jones lost 32 animals by this disease. 

At the same place as the above, Mrs. Strut has 1 animal, Captain 
Wilson 3, and James Holmes 23, all of which are infected and quaran- 
tined. 

Mercer County. — G. E. Neunamaker, Pennington. On November 17 
3 of his animals were suspected. On the 20th of the same month 2 
acute cases had developed, and the herd was quarantined. One animal 
was slaughtered on January 17. Two animals recovered and are still 
on the place. 

Wilham Walton, Dutch Neck, herd of 32 head. On May 5, 1 acute 
case appeared. On May 15 the animal was very sick, and, as other 
cases were developing, the herd was quarantined. The owner did not 
beUeve his animals were affected with the plague, and failed to ob- 
serve the quarantine regulations until one of the animals was killed in 
order to prove the fact. The herd becoming seriously affected, Mr. 
Walton sold, on October 29, all his animals to a butcher. This herd 
was infected by a cow i^urchased in New York. She calved, and her 
off sinking, at five weeks old, showed well-marked lesions of contagious 
pleuropneumonia. 

Monmouth County. — D. 0. Pobinson, West Freehold. One cow died 
of the plague on May 13. On th43 19th of the same month another 
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COW showed symptoms of the disease, and the herd was quarantined. 
On June 11 3 more animals were sick, 1 of which has since died and a 
second one recovered. The quarantine is continued. 

A. D. Yorhees, Adams's Station, herd of 5 head. One of the animals 
was found sick on October 13, and the herd was quarantined. On 
the 16th of the same month another animal showed symptoms of the 
disease. One of the afflicted animals was killed. On I^Tovember 19 a 
third animal was taken sick. The herd is still in quarantine. 

Pliny Parks, who resides on an adjoining farm, had a herd of 8 ani- 
mals infected. One was killed and the remainder quarantined on Octo- 
ber 16. 

D. W. Watrous, Perth Amboy, herd of 13 head. His herd was quar- 
antined March 29, 1879. October 13, nearly six months after, he still 
had 11 head. On February 5, 1880, having added to his herd, he had 
13 animals, 3 of which were sick and the others reported as well (^,). 
The 3 sick animals were quarantined and the remainder were set at 
large. 

Isaac Morris, Metuchen, herd of 14 head. The first case of the plague 
was discovered in this herd on May 22. The animal was taken to the 
butcher and killed, and the herd quarantined, which is still continued. 

Hunterdon County. — Joseph Exton, Clinton, herd of 51 head. On June 
9, 18 of the animals were found suffering with the disease and were 
quarantined. The quarantine is still continued. 

Morris County. — D. Frank Corl, Sterling, herd of 13 head. On March 
26, 11 head were sick. On February 20, but 5 animals remained, 1 of 
these showing old lesions. They are in quarantine. 

Benjamin Eunyon, MiUington, herd of 20 head, 12 of which were sick 
on June 13, when the animals were quarantined. Two animals were 
killed; and on the 26th of June 8 animals were sick out of the 18 re- 
maining. Two new cases had occurred, but the others were improving. 
The herd is still quarantined. 

Mary Smith, Chambers street, !Niewark, herd of 5 head. October 24 
1 animal was sick. On the 28th of the same month a second 1 was 
attacked, and 2 were killed. On January 14 the others were reported 
as recovered, but were still quarantined. 

Allice Kennedy, Eoseville, had 1 animal affected with the plague, 
which was killed August 14. 

Union County. — C. E. Winans, Salem, herd of 0 head. Had lost 2 
animals up to August 5. The remainder were vsick and in quarantine. 

Louis E. Meeker, Salem, herd of 13 head. Five animals were sick on 
August 1, when the herd was quarantined. On January 2, having pur- 
chased another animal, he had 14 head. Three of these were cfironic 
cases, and were ordered quarantined for 30 days longer. 

J. O'Callighan, Salem, on August 26, had a herd of 9 head, with but 
one animal sick. Up to l^ovember 12 he had lost 5 animals, and had 
but 4 left. On January 20 he was visited by the State inspector, but 
refused to drive his cattle in from the field lor examination. The ofQ- 
cer, on threats of personal violence, ordered him to keep up the quar- 
antine, and left without making the examination. 

E. A. Bloomfield, Salem, herd of 4 head, 1 sick ; quarantined Aug- 
ust 26. Had one chronic case on January 1 ; quarantine continued. 

F. Saltzmen, Roselle, herd of 3 head, 2 sick 5 quarantined September 
3. On January 20, 1 animal was sick and the herd was still in quar- 
antine. 

Bergen County. — C. McMichael, Leonia, herd of 21 head,- 5 sick 5 quar- 
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antined April 1; on July 11 had 2 animals sick, and on January 21 had 
but 5 animals left, 2 of which were sick; quarantine continued. 

Christian Freund, Oloster; herd of 10 head; 5 sick; quarantined No- 
vember 11. The same report of this herd was made on November 19. 
It is still in quarantine. 

Hudson County, — The disease exists in the following localities : 

Stables Nos. 133 and 144 Essex street, Jersey City. 

Jersey City Eeights.—Msirj Mullin, 106 Thorn street; J. Lewis, corner 
Hutton and Sherman streets; J. Platz,899 Montgomery street; J.Gur- 
rey, Hopkins street ; Martin Staunton, Hopkins street ; George Eeed, 
87 Germania avenue; J. Leddey, Ifelson and Charles streets; J. Eyan, 
25 Laidlaw avenue; Jonathan Meyer, 22 Gardner street; John Bosch, 
Congress and Hancock streets. These localities are aU in quarantine. 

Oremville, — B. O'Keil, Brittain avenue; William Shaw, opposite cem- 
etery ; Mrs. Corcoran. All quarantined. 

Hoholien.—Beni2Lmin Engle, 200 Newark avenue ; John Torpey, 172 
Grand street; V.Cohen, old small-pox hospital. (Mr. Cohen, having 
diseased animals, desired a permit to put a fresh cow in his stables ; he 
was refused, but he stated to the ofllcers that he should put her in any 
way. This he did, and I afterwards saw this cow in his stable suffering 
with the disease in its acute stage.) Michael Reynolds, 165 Grand 
street. 

West Hoholcen. — J. Claude, Cortlandt street ; Harris Aaron, iN'ewark 
street; H. M. Nass, Hollingen; Mrs. Schmidt, Hackensack plank road; 

B. Benjamin, Cusset street; Kuntzle, Blume street; Mrs. Schlooler, 

Blume street; Ernest Weiss, Bemot street, Oldmeyer, Boulevard. 

Secaucus. Latenstein, county road; H. Fisher, Secaucus road; 

— — Loeffle, race course ; Bryan Smith, race course; H". Wohlker, race 
course ; H. Black, North Bergen. 

DELAWARE, 

The only information I have as to the prevalence of the disease in 
Delaware I received in the course of a conversation with Mr. George 
G. Lobdell, president of the Wilmington Car- wheel Company. His 
farm is located in Newcastle Hundred, about two miles from Wilming- 
ton. In 1858 he had a valuable herd of animals. During this year con- 
tagious pleuro-pneumonia broke out among some cattle on a farm about 
three miles from his place. Fearing the infection of his herd, he com- 
menced to sell off his cattle as he could find purchasers, but before this 
was accomplished, and perhaps within four months, it reached his farm, 
and by spring he had but one animal left. For two years after this he 
was without cattle, but at this time he commenced to stock his farm 
again. About six years ago the disease was introduced into a herd 
kept on a farm about two miles from his place. His own cattle re- 
mained exempt until about two years ago, when they were again infected. 
Since then he has been using the fumes of burning sulphur, and has 
had no fatal cases. Mr. Lobdell informed me that some sort of a law 
had been passed by the State looking to a suppression of the disease, 
and that three commissioners had been appointed by the governor to 
superintend and enforce its provisions. 

MARYLAND^ 

Although it has long been known in a general way that contagious, 
pleuro-pneumonia existed among the cattle of this State, no effort on 
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tlie part of the authorities has ever been made to ascertain with any ex- 
a(itiies8 the localities of the diseased herds. 

On the 8th of j\Iarch I proceeded to Baltimore, where I at once called 
upon Mr. William B. Sands, editor of the American Farmer, a gentle- 
man who had greatly interested himself in this matter, and who gave 
me all the information in his possession as to the location and exteut of 
the plague in the State, as well as kindly furnishing me with letters of 
introduction to the officers of the different agricultural societies through- 
out the State. 

On the 9th of March I visited Hagerstown, the county seat of Wash- 
ington County, where, on the next morning, I called upon P. A. Witner, 
esq., secretary of the county agricultural society. He said that he did 
not believe there was any disease in the county ; that upon the day be- 
fore there had been a meeting of the board of agriculture, at which there 
had been a good representation from all the different sections. Those 
present agreed that they had never known or heard of a case of lung 
plague in any part of the county. 

I was next introduced to Mr. J. B. Bausman, a cattle dealer of this 
place. In the pursuit of his business he had been all over the county 
rei>eatedly, but had never known of a case of the disease. The drift of 
cattle in this place was entirely from Western Virginia through to Bal- 
timore, never, so far as he knew, from Baltimore here. In his trade he 
feels very much the evils of the English embargo. It makes a differ- 
ence to him of at least $10 per head in the price of his cattle. I then 
saw Dr. H. J. Cozens, an English veterinary surgeon, who had been 
located here for the past 15 years, and whose practice extends over the 
entire county. He had had a considerable experience with the lung 
plague in England, but had never seen but one case in this country, 
and that was many years ago, in Virginia. He is sure there is none in 
this county, nor has there ever been. Several other gentlemen from 
different localities were seen, but always with the same result. One 
farmer had a cow which he had recently bought that was coughing and 
not doing well, I visited her and found her suffering from tuberculosis. 

In the afternoon I proceeded to Frederick City, the county seat of 
Frederick County, Here, upon the 11th of March, I called upon Mr. J. 
W. Baughman, secretary of the local agricultural society. He did not 
know of any diseased animals, but took me out to the court-house, where 
we saw and questioned a number of gentlemen fix>m different parts of 
the county. None of these knew of any cases of this disease ; they 
were very sure that had there been any unusual sickness they would 
have known of it. 

I next saw Dr. P. R. Courtneay, an English veterinaiy surge/On. He 
had been here but a comx>aratively short time, and had heard of nothing 
that caused him to think there was any of this disease in the county. 
He kindly offered to bear the matter in mind, and if any cases of the 
disease came to liis knowledge he would let me know at once. Here, as 
in Washington County, the whole drift of cattle is from west to east. 

In the afternoon I w^ent to Westminster, the county seat of Carroll 
County, and with my letter of introduction called upon Col. W. A. 
McKillip, president of the county agricultural society. He was sure there 
was no disease of the kind in the county, but he said that it was quite a 
common thing at certain seasons of the year for cattle to be brought 
here from Baltimore. This I regarded as a very suspicious circumstance, 
and so asked for an introduction to some cattle dealer in town. This 
was kindly gr anted, and I proceeded to call upon Llr. Edward Lynch, 
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He said: "Farmers hereabouts generally make milk for the Baltimore 
market, and procure their cows from amoug themselves ; but from the 
time that grass comes up until late iu the fall of the year some of them 
are in the habit of feeding cattle ; that the cattle for this purpose are 
generally bought at the ' scales' in Baltimore; that in this way, last 
faU, Mr. Samuel Cover, of Silver Eun, this county, procured some stock 
which, after having been on his place for a short time, develop d disease 
of some sort ; some died, and some that were sick got well. Also, a Mr. 
Beacham, of Westminster, had had trouble of a similar nature for some 
time past." In a general way he knew that the farmers hereabouts were 
somewhat frightened about contagious pleuro-pneumonia. 

March 12.— Drove to the farm of Mr. Samuel Cover, above referred to, 
at Silver Eun, and found there three cases of chronic contagious pleuro- 
pneumonia. This gentleman stated that he had got the disease last fall 
through some steers that came from Southwestern Virginia, but which 
had stopped at the Baltimore stock-yards for some little time, at which 
place he had bought them. Some four or five ueeks after he got them 
home the disease broke out among them. He had at that time some 80 
head of neat stock. Of these 15 were sick. Whea the disease first 
showed itself he put all the sick animals in a building by themselves, and 
had all his stables thoroughly disinfected. This was kept up all the 
time, and the places rei)eatedly whitewashed. In all, 4 animals died, 2 
of them the Baltimore steers ; the other 2 were cows which he had had 
for some time. Mr. Cover further says that now when he gets cattle he 
always puts them by themselves in a building entirely away from his 
regular cow-stables, and hopes in this way to avoid any future out- 
breaks among his herds. 

Eeturning to Baltimore on March 17, in company with Dr. Daniel Le 
May, a veterinary surgeon, I visited a herd of milch cows kept at a 
dairy in Woodbury, near Baltimore. Here we found 1 acute and 2 
chronic cases of the plague. The man in charge said that he had got 
through with the disease, from which he had suffered greatly, some two 
months ago, by selling out all his sick animals. From here we went to 
another large dairy in the same neighborhood. The gentlemanly owner 
informed us that he had had none of the disease for some time : that his 
plan was to buy often and sell often. In this way he found that he 
could keep up his milking stock and keep rid of the disease. From here 
we visited a near neighbor living on the direct road to the city. In an- 
swer to questions this man said that he did not know if his neighbor 
(the one from whom we had just come) called it having the disease or 
not, but that he drove many a sick one past his house on his way to the 
Baltimore market. He (our present informant) was free to say that he 
followed this same practice himself, and had done so ever since he lost 
his first 8 animals. He supi)osed this was not right, but his neighbors 
did it, and so he did. Summer was invariably the worst time there- 
abouts. Tlie next place visited was about 2 miles distant, and on a dif- 
ferent road. The dairyman here had suffered greatly in the past, but 
thought that now, by selling the sick ones, he had nearly rid himself of 
the plague. 

March 18. — ^We drove in several directions around the city and found 
the disease or its eifects in aU the herds except one that we visited. 

March 19. — To-day we examined a number of the cow-stables in the 
city itseU", in which many chronic and a few acute cases were found. 

March 22. — Went to Harford County, where the disease was reported 
as existing in a number of different directions. However, we concluded 
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to visit the farm of Senator George A, Williams, whose herd of fine 
Aldemeys have been suffering more or less from the scourge for the 
past two years. Here, among several chronic cases, was one that, al- 
though he had been sick for some time, was making no progress towards 
a good recovery. This animal the overseer consented to let us kill. 
The autopsy showed, well marked, the lesions of the disease. The infec- 
tion here, as with all the other outbreaks hereabouts, came from Balti- 
more. At this point further investigations were given up for the pres- 
ent, and it still remains, in order to properly finish this report, to make 
an examination of the remainder of this State, the District of Columbia, 
and Virginia, in all of which places it is believed that contagious pleuro- 
pneumonia of cattle exists to a greater or less extent. 

As a result of my investigations thus far, I find this ruinous foreign 
plague actually existing among cattle in the following States: 

Connecticut.— In Fairfield County. 

New York.— In New York, Westchester, Putnam, Kings, and Queens 
Counties. 

New Jersey. — In Atlantic, Gloucester, Camden, Burlington, Ocean, 
Mercer, Monmouth, Middlesex, Hunterdon, Morris, Essex, Union, Ber- 
gen, and Hudson Counties. 

Pennstlvania. — ^In Philadelphia, Chester, Montgomery, Bucks, Le- 
high, Cumberland, York, Delaware, Lancaster, and Adams Counties. 

Maryland.— In Carroll, Baltimore, Harford, and Cecil Counties. 
The middle and southwestern portions of this State have not yet been 
visited. 

No examination has yet been made in the District of Columbia or of 
the infected territory of Virginia, but, as the plague prevailed quite ex- 
tensively in both of these localities last season, it will no doubt be found 
stiU in existence when the investigation takes place. 

A map showing the extent of the infected territory accompanies this 
report. 

BespectfuUy submitted. 

CHAELES P. LYMAN, M. R. C. V. 8. 
WASHINaiON, D. C, April 16, 1880. 



CATTLE PLAGUE OR RINDERPEST. 

HISTORY OF THE DISEASE. 

The rinderpest (cattle plague, jjesffs dovilla) appears to have been 
carried from Central Asia to Europe as early as the fourth century, but 
the first exact description of this disease dates from the year 1711, two 
years after an extensive epizootic outbreak of the same in most European 
countries. It is estimated that in the course of the eighteenth century, 
not less than two hundred million head of cattle were carried off by the 
cattle plague. In the beginning of the present century, Prussia, 
Schleswig Holstein, Saxony, and France, were visited by the plague, 
which was observed to have followed the movements of armies during 
the wars of the first Napoleon. In 1828, 1829, and 1830, during the 
Eusso-Turkish and the Eusso-Polish wars, the rinderpest was carried 
from Russia into Poland, Prussia, and Austria. In 1865 the plague ap- 
peared in Holland, and was carried thence to England, In both coun- 
tries the disease carried off one hundred thousand head of cattle in the 
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course of a few months. In 1867, Germany was again visited by the 
plague, which, how;ever, was prevented by timely measures from spread- 
ing beyond the eastern provinces of Prussia. In 1870, soon after the 
outbreak of the Franco-German war, the rinderpest appeared in Ger- 
many in consequence of importations of cattle from Eussia, and spread 
over Germany and France, following the movements of the armies. In 
the beginning of the year 1877, the disease was again carried into Ger- 
many by Eussian cattle, and made rapid progress, because the imported 
animals, apparently healthy, but already infected, were allowed to reach 
the markets of Breslau, Berlin, and Hamburg, from which cities the in- 
fection was gradually communicated to other places. In Dresden the 
disease spread at once through the whole market. Towards the end of 
August, 1877, the rinderpest was reported by our consular officers as 
extinguished in the German Empire ; but the danger of its reappearance 
in consequence of possible movements of cattle from the steppes of 
Southern Eussia to the borders of Geiniaay, though much lessened by 
the stringent sanitary regulations adopted by the Eussian Government, 
is not regarded as entirely obviated. 

Fleming, in his excellent work on Veterinary Sanitary Science, says 
that, in recent years, several of the most competent veterinarians have 
endeavored to ascertain the home of the cattle plague, but without much 
success. Unterberger throws much doubt upon Eussia and its steppes 
being the source of the malady, and he asserts that it is a purely conta- 
gious disease in Eussia-in-Europe, and also, perhaps, in the whole Eus- 
sian Empire. It has been seen in Southern Eussia, the Asiatic Steppes, 
in different parts of India ; in Mongolia, China (south and west). Co- 
chin China, Burmah, Hindostan, Persia, Thibet, and Ceylon. It is as 
yet unknown in the United States, Australia, and Kew Zealand. So 
far as Europe is concerned the geographical limits of the disease may 
be given as follows : " Beyond the Eussian frontiers, and even in every 
part of that empire, the steppes excepted, the cattle plague is evidently 
a purely contagious malady. It is never developed primarily in Europe, 
either in indigenous cattle or in those originally from the steppes, and 
it has not yet been positively demonstrated that it may be primarily de- 
veloped in the Eussian Steppes ; the most recent observations even tend 
to prove that in the European portions of these regions the affection is 
only present through the transmission of a contagium. Consequently, 
the plague is a malady which is perhaps primarily developed in the 
Eusso- Asiatic Steppes — perhaps elsewhere — but is never seen in Europe 
except by the importation of its contagious principle.^' 

In Eussia the malady is known as Tchouma^ Tchouma reina, and Flem- 
ing regards it as important to note the employment of this term by the 
Eussians to designate the cattle plague. Eeynal has pointed out that 
it proves, philologically, the region in which the disease originates, or 
rather permanently reigns — ^in the far east. History demonstrates that 
the appearance of the disease in early times in Western Europe coin- 
cided with the eruptions of the Mongols, and that the contagion accom- 
panied armies ; that the route it has followed in more recent years was 
that of the Huns, and that it remained with these people in the colony 
they founded on the shores of the Caspian Sea. The word Tchouma is 
used by the Mongols and liiTomad Tartars of Central Asia to signify a 
malevolent deity — something of the nature of a vampire 5 and it has been 
adopted, with slight modifications, by all the people who have had any 
relations with that region. 
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CAUSES. 

Nothing certain or definite as to the causes which develop the cattle 
plague are known. In Western Europe it relies solely for its introuuc- 
tion and diffusion to the presence of a contagium, carried either by ani- 
mals suffering with the disease, those which have been in contact with 
them, or media of different kinds which are contaminated with the 
virus. Once introduced, it spreads from its point of introduction as 
from a center ; each newly-infected animal becomes a focus whence the 
disease may radiate in every direction, and it usually attacks those ani- 
mals which are nearest the foci. It spreads with more or less rapid- 
ity as the animals or vehicles charged with the contagium are moved 
about ; even the air may, within a certain distance, be credited as an 
active agent in the diff usion of the deadly malady. The nature of the 
contagious matter (contagium), has also so far baffled all the efforts 
of investigators. Neither microscopic examinations nor chemical anal- 
ysis of the tissues, blood, and mucus discharges of the infected animals, 
have led to the discovery of the principle of contagion. It is known, 
however, that from the very beginning of the disease a contagious mat- 
ter is formed, which attaches itself to every part of the diseased animal. 
It is principally contained in the secretions of the mucous membranes, 
but, being volatile, attaches itself also to the urine, the dung, the blood, 
the skin, and the breath. It may be communicated to the atmosphere 
by exhalations from any part of the sick animal, or its carcass. Expe- 
rience has shown that healthy cattle may be infected by coming near 
the sick animals, or near anything contaminated by their excrements or 
exhalations, without actual contact with them. The contagious matter 
has no effect in open air at a distance of twenty to thirty paces, because 
the air either dilutes or modifies it so as to deprive it of its power. But 
in cases where a current of air comes directly from an accumulation of in- 
fected matter, and also in inclosed spaces, the contagion may be carried to 
greater distances. Therefore, the disease may be communicated in a large 
stable to a healthy animal quite a long distance from the diseased one, or 
may be carried from one stable to another as far as a hundred feet apart. 
This happens only when the exhalations are carried over directly from 
one stable to the other, by a current of air so rapid as not to allow time 
for the air to dilute or modify the contagious matter. Where one stable 
is separated from another by a partition which is not air-tight, the con- 
tagion is very easily transmitted. Besides these direct means of infec- 
tion, the disease may be carried to healthy animals indirectly, in many 
ways. For instance, objects which have come in contact with infected 
matter, may be carried to a distant place and there spread the disease. 
Porous substances, such as woolen clothing, wool, hay, straw, &c., are 
particularly liable to absorb the contagious matter, which may diffuse 
itself after some time in a distant place. Thus butchers, drovers, and 
other persons who visit infected stables, may carry the disease from yard 
to yard, and from village to village. In railroad trucks, the woodwork 
absorbs a considerable amount of the contagious matter, and, if not 
thoroughly disinfected, may communicate the disease to animals subse- 
quently placed therein. The dung of diseased animals may spread the 
contagion to distant places, by being carried away on the wheels of 
vehicles or the shoes of persons. Dogs and cats may carry it in their fur 
and birds in their plumage. A small quantity of blood or dung on the 
sole of a shoe or on the tip of a walkiiig-stick has sometimes been suffi- 
cient to carry the disease to a great distance. The modes of possible 
transmission are, in fact, so numerous as to render it, inmany instances^ 
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a matter of extreme difficulty to account for the cause of an outbreak of 
the plague. * 

The vitality of the contagions matter is variable, according to circum- 
stances. Ail' is its most potent and reliable destroyer. Hay and straw 
which have lain above the stables of sick animals have been often used 
as fodder with impunity, after an airing of twenty -four hours. Wool, 
impregnated with the mucus from the nostrils of sick animals, was found 
to be innocuous when thoroughly aired for five or six days. Stables 
and pasture-grounds will be thoroughly disinfected in a few weeks by 
the action of the atmosi^here. In the same way clothing and other po- 
rous substances become entirely disinfected by airing. The stronger the 
current of air the more prompt its disinfecting action. On the contrary, 
if infected porous substances are not exposed to currents of air, the con- 
tagious matter is preserved for a long time. Closely-packed hay and 
straw, the woodwork and floors of closed stables, manure-heaps, packed- 
up clothing, &c., may remain infected for several months. A case is re- 
corded of the rinderpest breaking out anew in a stable which had stood 
empty for four months, but had not been disinfected after a previous 
outbreak. The flesh and hides of carcasses which had been buried for 
over ttiree months were found to be capable of infecting healthy an- 
imals. 

Very high temperature has the same efiFect in destroying the power 
of the contagious matter as currents of air, but summer heat is effective 
only in so far as It promotes the drying up of the contagious particles, 
and renders them more volatile and more easily diluted by the air. 

The contagious matter is not destroyed by cold, not even by frost; 
on the contrary, its power is preserved, as the drying up of the sub- 
stances containing it is thereby hindered. Dung frozen through the 
winter spreads the contagion upon thawing in the spring. 

All ruminating animals are liable to the rinderpest, but goats and 
sheep are less commonly and less severely affected by it than neat cat- 
tle. The disease does not affect non-ruminating animals, nor is it in any 
way dangerous to man. 

The rinderpest breaks out generally on the fifth or sixth day from the 
time of infection, sometimes as early as the fourth, and frequently as late 
as the eighth or even ninth day. According to some observations, the 
period of incubation may extend to two or three weeks, but the instances 
of so protracted an incubation are to be considered as entirely excep- 
tional. 

The spread of the disease in a herd of cattle is usually slow in the 
beginning. Often when the contagion is introduced only a single ani- 
mal is infected. This one, after the few days required for the incuba- 
tion, becomes sick and commences to evolve the contagious matter, 
which infects one or more of the animals in the same stable or herd. 
Then, again, an interval of time elapses before the disease is developed 
in the new victims. As soon as several animals are diseased, the con- 
tagion spreads more rapidly, and many are attacked at the same time. 
Want of proper caution on the part of stable-men and other attendants 
is often the cause of an exceedingly rapid progress of the contagion, 
which is carried in tlieir clothing from one end of the stable to another. 

PHENOMENA OF CAT^TLE PLAGUE DUEINa LIPE. 

Dr. J. Burdon Sanderson, one of the commissioners appointed by the 
English Government to investigate this disease during its last invasion 
of Western Europe (1865), in speaking of the phenomena of cattle plague 
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and the general character and progress of the malady during the life of 
the affected animal, says that it is an essential or general fever, and 
that it can be shown, more clearly than in any human disease of the 
same class, that the disturbance of the system which is understood by 
the term fever may exist independently of local changes occurring in 
particular organs ; and in this respect a fact n^w to pathology has been 
discovered, i. that the increase of the temperature of the body, which 
is the tone and only symptom which all fevers have in common, exists 
for several days before any other derangement of health can be observed. 
Although constitutional or general in its origin, the disease is attended 
with local alterations of structure, some of which are so constant and 
invariable that no definition of the malady can be complete which fails 
to recognize and include them. Dr. Sanderson says : 

The observations and experiments which have been made, so far as they have been 
carried out, relating to the phenomena of the disease during life, lead to the conclu- 
sion that, with reference to the constitutional effects, the disease consists in (1) increase 
in temperature of the body ; (2) increase in the elimination of urea by the kidneys, 
indicating increased disintegration of tissue; (3) alteration of the physical and chem- 
ical qualities of the blood, manifesting itself in impairment of its coagulability and in 
a marked tendency to capillary hemorrage ; and, lastly, (4) a general septic condition 
of the fluids and tissues, in virtue of wluch they are unnatuiiiUy prone to decomposi- 
tion even during life. 

With reference to its local manifestations, the disease appears to be distinguished 
by an alteration of the superficial structures of the skin and mucous membranes, con- 
sisting (1) of minute capillary congestion (hypercemia) of the vascular layer {corpus 
papillarej membra propria) ; (2) of increased as well as perverted growth of the struct- 
ural elements, naturally developed at its free surface, this change leading to thicken- 
ing, softening, disintegration, or detachment of the epidermis or epithelium respect- 
ively, but very rarely, if ever, to ulceration or loss of substance in the deeper tissue ; 
and, lastly, (3) of increased and perverted activity of the secreting glands of the skin 
and mucous membrane, resulting in mucus or sebaceous discharges. 

Cattle plague belongs to that class of fevers which Is distinguished by marked uni- 
formity in their development and duration. In this respect it resembles smaU-pox 
more than any other disease which affects man. The resemblance is, however, generic 
rather than specific, for in cattle plague the essential phenomenon of small-pox — the 
eruption — is wanting. 

In fatal cases the progress of the disease is divided into three stages. The first 
stage, compiising the first and second day, is marked by no appreciable change in the 
condition of the affected animal, excepting increase of temperature. During the 
second stage, which comprises the third, fourth, and fifth days of the disease, its 
symptoms develop themselves in quick succession. The appetite fails, rumination 
ceases, the daily excretion of urea by the kidneys is augmented, while the animal 
loses strength and weight. The last stage, that which immediately precedes the fatal 
termination, is characterized by the rapid decline and cessation of the vital functions, 
and, above all, by sudden sinking of the temperature of the body. 

The leading phenomena of the disease may be described as follows, according to 
the order of time in which they occur: 

During the first two days, as has been already stated, there are no symptoms except- 
ing elevation of temperature, so that the time of commencement of the disease can be 
determined only by tho thermometer. But on the third day an eruption, exactly re- 
sembling that of thrush, appears on the gums and inside of the lip. The eruption 
usuaUy commences by the formation of groups of very minute raised points or dota 
on the surface of the mucous membrane, which are usually first seen a little below 
the comer tooth on each side. This appearance is in many cases neither preceded nor 
accompanied by any redness of the surrounding surface, but occasionally a slight blush 
is pecreptible near the elevation. The animal continues to ruminate, and its appetite, 
pulse, and breathing are unaffected. 

On the next day the eruption above described on the mucous membrane of the mouth 
is found to have extended. The whole of the surface between the lower lip and the 
gum is studded with raised groups of elevations, while those previously observed be- 
low the corner teeth have coalesced, so as to form patches. The animal is listless, 
takes less food than usual, and ruminates irregularly, but the pulse and respiration 
are unaltered. On this day alterations may olten be observed on the cutaneous sur- 
face. In the neighborhood of the vulva and on the inside of the thighs the skin is 
found to be greasy, as if smeared with an unctuous substance. 

Ou the fifth day the animal is obviously ill. The head hangs down, the ears are 
thrown back; and the attitude and movements are BUggefltiye of depression. The 
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pulse is sensibly weaker, and often the artery feels hard and thread-like under the 
finger, expanding scarcely perceptibly with the systolic impulse. The breathing is 
sometimes almost natural, but more frequently begins to be oppressed and irregular. 

With the sixth day the alterations of the mucous membrane of the mouth attain 
their full development. The under lip is covered with a crust of white opaque mate- 
rial (consisting of epithelium, mixed in most instances with the filaments and spores 
of a hyphaceous fungus), wl^ich is either confluent and continuous or in patches. 
This crust is usually of the consistency of cream cheese, in which case it adheres so 
slightly to the surface on which it lies, that the slightest touch is sufficient to de- 
tach it. Wherever it is so separated, the bright red vascular surface of the mucous 
membrane {memhrana propria of anatomists) is exposed, raw looking, but free from 
ulceration. Similar appearances are observed on other parts of the mouth, particu- 
larly on the upper gum, on the dental pad, on the cheeks and hard pa-late, and on the 
lower surface of the tongue near its lateral margins. 

During the sixth day the leading symptoms are those which arise from diminiaJied 
contractile power of the heart and voluntary muscles. The affection of the heart is 
indicated by increased feebleness and frequency of the pulse, and by the extinction of 
the prsscordial impulse ; that of the voluntary muscles by thp attitude and movements 
of the animal, which are so indicative of adynamia that many writers have been mis- 
led by them into the belief that in rindei^est there is a special paralytic affection of 
the spinal nervous system. At the same time the mechanism of the respiratory move- 
ments is modified in a remarkable and characteristic manner, the modification being 
dependent partly on the cause above referred to, and partly on pathological changes 
having their seat in the air passages. The alvine discharges, which during the pre- 
vious progress of the disease were firmer and harder than natural, now become soft, 
and eventually liquid and dysenteric. The temperature of the body, which up to the 
fifth day has gone on increasing, rapidly sinks to below the natural level ; this loss of 
animal heat being attended with a correspondingly rapid diminution in the quantity 
of urea excreted by the kidneys. 

Death usually occurs during the seventh day. It is not preceded by convulsion or 
any other symptoms worthy of special notice. 



SYMPTOMS. 

One or two days before any other change occurs in the condition of 
the infected animal there appears an increase of temperature, which is 
most readily detected by means of a thermometer introduced into the 
rectum. The temperature is found to have risen by two to four de- 
grees Fahrenheit, from the normal temperature of 102o. At the same 
time symptoms of fever are observed, such as shivering, muscular 
twitchings, dryness of the skin, a staring coat of hair, an unequal dis- 
tribution of temperature throughout the body, and changes of temper- 
ature, which are particularly noticeable at the base of the horns. 

A very important and characteristic symptom at an early stage of 
the disease is a peculiar alteration of the mucous membranes. This al- 
teration is very soon noticeable in the vagina of cows, which becomes 
spotted or striped with red. The next day small yellowish-white or 
gray specks are clearly seen on the red spots and stripes. These specks 
are formed by the loosening of the cuticle, which can be rubbed off or 
detached by the finger, leaving in its place a dark-red depression. The 
same red spots and stripes and yellowish or gray specks appear in the 
mouth and nose of the sick animals of either sex. 

Fleming, in his work on Veterinary Sanitary Science and Police^ gives 
the following description of the peculiar, eruptions of the mucous mem- 
brane and the skin : 

With regard to the mucous membranes and skin, there is much that is not only in- 
teresting, but of the greatest practical importance in the way of diagnosis. The 
development of the symptoms previously enumerated are soon accompanied by ana- 
tomical and functional alterations of these membranes, but especially of that lining 
the vagina and the digestive and respiratory tracts. The vulvo-vaginal membrane is 
most frequently that which exhibits these changes. It is more or less infiltrated, and 
of a brown, brick-red, or mahogany color, which is either disposed in streaks, patches, 
or diiiiised j and there may be smaU sanguine extravasations, variable in number. 
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PATHOLOaY OF THE DISEASE. 

Among the lesions observed after death there are several, though no 
more constant than several of the prominent symptoms, that materially 
assist in establishing a proper diagnosis. The age and general condi- 
tion, the state in which the animals were kept before they were affected, 
their breed, the character and intensity of the disease, all appear to 
have some influence on the seat and seriousness of the lesions. These 
vary according to the period at which death takes place. 

Fleming says that if the animal is killed at the commencement of the 
malady, and the symptoms have been comparatively mild, there will 
nevertheless be found, on examination after death, such alterations in 
the mucous membranes as congestion and ecchymoses. The latter are 
more particularly observable on the free border of the mucus folds in 
the fourth compartment of the stomach (true stomach) and around the 
pylorus, although they also exist to a less degree in the small intestine, 
and often in the vagina. When, however, an animal has died from the 
disease, or been killed when it had attained a certain degree of inten- 
sity, the changes are more marked, the body becomes quickly inflated 
after death, and sometimes even before death occurs. The rectum is 
elevated and its lining membrane is tumefied and of a deep red color ; 
the tail and hinder extremities are more or less paralyzed during life, 
and are therefore usually soiled by the feces. TTie skin exhibits the 
characteristic eruption, and in those places where there are neither 
glands nor hairs, as on the teats, it is injected in irregular patches of 
variable dimensions ; the epithelium is thickened, soft or friable, and 
the integument is often cracked. On removing the skin the vessels 
which are cut are generally filled with a dark-colored fluid blood, and 
the flesh is red, blue, or violet-tinted. The peritoneum in some cases 
may be slightly injected or ecchymosed in patches. The whole of the 
iutestines are generally greatly distended with gas, and in some cases 
the small intestine may be reddened. 

In the interior of the digestive canal are found the most marked evi- 
dences of the disease, though they are not always constant and equally 
intense in every portion of the mucous membrane. In the mouth, pha- 
rynx, true stomach, small intestine, and rectum, they are most frequently 
present. They are least conspicuous and often absent in the oesophagus, 
the three first compartments of the stomach, and in the caecum and colon. 
They may be so trifling as to resemble the lesions of a slight catarrh, 
while in other instances they are unmistakable and pathognomonic. 

In the mouth and pharynx are observed the alterations in the lining 
membrane and the epithelial changes. It is chiefly where there has 
been much friction or local irritation that they are most exaggerated, 
and deep erosions, with loss of texture of the derm of the mucous mem- 
brane, may be noted. The oesophagus is rarely afl'ected, though it is 
not always exempt. In the rumen the quantity of food may be found a 
little larger than usual. The epithelium on the mucous membrane lining 
it and the next compartment may be more easily detached than in a 
healthy state, and a microscopical examination of the cells proves them 
to have undergone a similar change to those of the mouth. The mucous 
membrane in these compartments is also frequently injected in a general 
manner, though more deeply in some places than in others. It is not 
rare to find on this membrane round, oval, or irregular- shaped eschars, 
disposed separately or in groups, and varying in color from a dark brown 
to a greenish hue. The elimination of these eschars takes place gradu- 
ally from around their well-formed borders, and cicatrization afterwards 
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OCjonrs, even in cases wMcIl have a fatal termination. Submucous ex-| 
travasation is probably the cause of these gangrenous patches. Around 
them the tissues are infiltrated, and more or less injected, while beneath 
the texture is injected or ecchymosed, and red or green in color. 

The third compartment sometimes contains food, which is hard, dry, 
and friable; at other times it is soft and pulpy. In the first case, the 
epithelium of the leaves is readily detached, and adheres to the cake9 
of aliment removed from between them. This epithelium also exl^bits 
granulo- adipose degeneration. The leaves themselves are injected 
wholly or partially, and ecchymoses and eschars may be present in 
.them; they are also easily torn. In the fourth compartment and smaU 
intestines the contents are at first normal; buttheysoon change, and there 
is found a small quantity of thick, yellow, brown, or even blood-colored 
fluid. The mucous membrane is covered by a viscid, grayish-yellow, or 
reddish mucus. The caecum and colon at this period contain a frothy 
mass of a brownish, sometimes sanguinolent, fluid. The rectum has a 
thick viscid mucus adhering to its inner surface. If the disease pursues its 
course, the d6bris detached from the intestine is mixed with exudations 
and extravasations to form a viscid, albuminoid, whitish-yeUow, brown, 
or red fl«id, in which are shreds ajid the detritus from the membrane. 

When an animal has been killed in the early stages of the disease, 
and the mucus has been carefully removed from the mucous membrane 
of the stomach, it ig found that the surface of the latter is irregular, and 
that its tissue is infiltrated and injected to a degree corresponding with 
the seriousness of the attack and the stage the malady has reached. 
The abnormal color, varying from a brick-red to a reddish brown, is 
generally diffuse, but ^ most marked at the pyloric portion, attaining 
its maximum of intensity towards the free borders of the folds. Sub- 
mucous extravasations are also frequently met with in this part, differ- 
ing in size from a fine point to a large patch. In the small and large 
intestines there also exist, at this period, analogous alterations ; but, 
while the redness of the abomasum is usually diffiise, in the smaU intes- 
tine it generally appears in the form of transverse striae, which are 
crossed by lighter-colored longitudinal streaks, this intercrossing form- 
ing a somewhat regular pattern. These extravasations are common in 
the small intestine, but the infiltrations and exudations are not so 
frequent in the abomasum. In the duodenum the alterations are usu- 
ally more intense than in the remainder of the intestine, and it is not 
rare to find in it a veiy marked diffused redness and much sanguine 
effusion. The congestion is often greatest around the solitary glands 
and Peyser's patches, whose volume is more or less increased. Fre- 
quently the areolated aspect of these patches is most conspicuous at the 
termination of the first period. The same lesions are found, but in a 
less degree, in the large intestines. In these the most salient portions, 
such as the border^ of the valvulae, are the parts which are the most 
deeply colored and most extensively ecchymosed. The infiltration is 
greatest if diarrhea has not been present. 

In cases where the disease has made considerable progress, the lesions 
are still more characteristic. The mucous membrane of the abomasum 
and intestine is deeper colored, often blue or black, and in the duodenum 
of animals which have succumbed, it may even be uniformly black, 
while the petechse and ecchymoses are more numerous. In the aboma- 
sum, but oftenest in the intestine, towards the fifth day of the disease, 
there appears a pigmentation, varying from a bright gray to a slate 
color, or even darker, and which takes the place of the abnormal color 
due to the blood. This appearance is first noticed in the rectum, and 
31 AO 
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in the intestines generally its tints seem to be related to the intensity 
of the blood coloration, of which these parts have been the seat. It is 
therefore in the duodenum, and especially near the pylorus, that it is 
deepest-tinted and most extensive. In the duodenum it is diffuse, but 
in the remainder of the small intestine it is limited, as a rule, to a double 
series of perpendicular zones more or less incomplete, and in the rectum 
is usually in the form of longitudinal lines. This coloring matter is de- 
posited in the most superficial layer of the mucous membrane, and is 
constituted by minute irregular granules, which, according as they are 
disposed separately or in clusters, give rise to the different shades. 
Around the orifices of Brunner's glands, and in the texture of the villi, 
this deposit appears to be most localized. 

The epithehum of the fourth compartment of the stomach rapidly un- 
dergoes changes analogous to those observed in the mouth. Their in- 
tensity depends upon the part examined, as well as the gravity of the 
attack and its stage. In the first and last portions of the small intes- 
tine in the caecum, in the first section of the large colon, and in the 
rectum, they are generally more developed than elsewhere. In mild 
cases the epithelium, though not yet detached, is always less adherent 
to the derm than in health. In more serious cases this layer is found 
completely detached over a considerable surface, and especially in the 
small intestine. The excoriations thus produced vary both as to extent 
and number, and are generally covered by a gray, red, or d,ark colored 
viscid mucus. The matter is tenacious, and adheres firmly iu flakes to 
the membrane. The extent of these flakes is generally from a quarter 
to two inches in length. The color is gray, yellow, red, brown, or black ; 
their free surface is smooth, and more or less convex; their variable 
consistency is less at the border than the center ;*the membrane beneath 
them is injected and spotted with small extravasations, and their mar- 
gin, in consequence of the retraction of the flake, is separated for a 
short space from the border of the erosion. 

The mortification which may invade the intestinal waU does not usu- 
ally go beyond the mucous membrane. In rare and very severe cases it 
extends to the submucous connective tissue, or even to the muscular 
layer. The liquefaction of the mortified patches causes a loss of sub- 
stance in the membrane, and these places g^re designated excoriations " 
or ^ erosions," according as the derm remains intact or not. Their num- 
ber is as variable as are the patches. The viscid masses covering the 
surface of th^ intestine, as well as the flakes, are produced by the utric- 
ular glands of the gastric and intestinal mucous membrane, which are 
greatly altered and tumefied. 

Peyer's glands undergo alterations of a particular character. They 
lose their epithelial covering, and, in the majority of epizootics, undergo 
changes analogous to those of the solitary glands; though in other epi- 
zootics they are rarely affected, and when they are the lesions are not 
always equally marked. Sometimes they are merely covered with a 
mucus layer, like the other parts of the intestine, and are iujected ; at 
other times they are more salient than usual from tumefaction, and they 
then may contain contents like that of the solitary glands ; again, they 
may be covered by a croupal exudation or false membrane, several lines 
in thickness, and gray, yellow, red, or blue in color, adhering by its cen- 
tral part to the mucous membrane. The presence of these patches is 
not a constant feature in the pathological anatomy of the disease ; in 
certain epizootics it is almost always present, while in others it is excep- 
tional, j^mong the conditions which appear to have an influence in its 
production only oae is known, and that is the condition of the animal 
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bfcfore infection ; if it has been well noiiiislied these deposits are most 
likely to be present. 

The prominent alterations in the glands of the mucous membrane 
appear to consist in an exaggerated proliferation of their cell elements, 
accompanied by a prompt granulo-adipose destruction of the newly- 
formed cells. The liver is seldom much altered, but the gall-bladder is 
very often distended with bile, and its mucous membrane is in some- 
what the same condition as that of the intestines. The mucous mem- 
brane of the air-passages is greatly altered. That lining the laiynx, 
the trachea, and also the bronchia is injected and marked by extravasa- 
tions which, particularly in the trachea., appear in the form of longitudi- 
nal strife. 

The lungs are frequently emphysematous (interlobular) to a degree 
corresponding to the intensity of the malady. This condition is chiefly 
noticed about . the borders of the lungs and in the mediastinum, and, 
passing along the large blood-vessels toward the lumbar region, it may 
reach the loins. The lungs are also occasionally o^dematous. The pleura, 
like the peritoneum, is occasionally congested in places, and even ecchy 
mosed. The heart is usually flabby, dark or clay colored, and friable, 
and at times there are subendocardial extravasations towards its base; 
the blood is darker colored than in health, and coagulates imperfectly 
or not at all. The kidneys may be tumefied, congested, and more friable 
than usual. The bladder is rarely empty, but generally contains a 
quantity of urine, which may be pale, dark colored, or muddy, and have 
suspended in it shreds of epithelium. Its mucous membrane may also 
be congested and ecchymosed, and covered with viscid mucus. The 
vulvo- vaginal mucous membrane presents a very marked redness, which 
generally extends to the cervix of the uterus. As in the mouth, there 
are little elevations of altered epithelium on this membrane, with ero- 
sions covered by viscid matter. The udder, frequently congested, some- 
times contains a small quantity of thick milk. 

According to Eeynal, the latest observations on the pathological 
anatomy of cattle plague are those of Damaschino, who has made a 
complete study of the histological alterations occurring in the disease. 
This investigator states that the ulceration of the mucous membrane is 
due to an unique process, which presents a great resemblance to that of 
pharyngeal diphtheria of man. At the commencement, the lesion con- 
sists in an exaggerated production of epithelial cells, which are infiltrated 
with an amorphous substance, become deformed, throw out multiple 
prolongations, and acquire an abnormal adhesion, which finally gives 
them a pseudo-membranous aspect. But beneath these false membranes 
the young epithelial cells do not submit to the same alterations. Instead 
of the prolongations adhering to each other and becoming matted 
together, they are the seat of a purulent transformation, whence results 
less adhesiveness, and soon the casting off of the pseudo membrane. 
At this moment ulceration commences, and as these tissues are softened 
it happens that there is found implanted on this surface fragments of 
hairs, which are recognized by the microscope. The loss of sub^stance 
is not always superficial. On the tongue, sometimes, the lesion ceases 
f at a portion only of the thickness of the papillae, but in other cases it 
I extends throughout their texture. In the stomach it is often deeper, 
' comprising a portion of the substance of the glandulje, and even the 
entire thickness of the mucous membrane to such a degree that, without 
\ the presence of a thick layer of adipose tissue at these points, the stom- 
I ach would frequently be found perforated. On the surface of these ulcer- 
I ations the adipose tissue exhibits all the characters of inflammatioii 
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proper (nuclear proliferation in the conjunctival parietes). In two cases 
there was found a lesion of the venal and hepatic parenchyma, consist- 
ing in a granular degeneration of the glandular elements. In the liver, 
the lesion, as is usual, showed a predilection for the periphery of the 
lobules in the vicinity of the vena portse; there the cells were found in 
a very advanced stage of granular degeneration. The epithelium of the 
kidneys, more especially, showed the peculiar tumefied troubled appear- 
ance already indicated, though the granular condition was less marked. 
The muscular alterations consisted in the presence of numerous elongated 
bodies, very abundant in the right side of the heart, and incontfestably 
situated in the substance of the muscular fiber. These bodies are blunt 
at one end, pointed at the other, and are composed of a regular mass of 
cylindrical cells lying together in such a manner that at the poiated 
extremity there is only a single cell, at the obtuse end two cells, and in 
the other part sometimes two, sometimes three cells, clustered on a 
given segment. It is surmised that these minute bodies are entozoa in 
their primary stage of development. 

MEASURES FOR THE PREVENTION ANP EXTINCTION OP RINDERPEST. 

There being no remedy known for this disease, human intervention 
in dealiug witii it has thus far been necessarily restricted to measures 
for its prevention and extinction. Most European governments have 
passed laws and prescribed regulations for the purpose of protecting 
their repective countries from the invasions of the plague, and for its 
speedy extirpation on the occurrence of an outbreak. Of all these 
enactments the regulations now in force in the G^erman Empire are con- 
sidered as the most complete embodiment of the results of experience 
and scientific investigation in regard to this subject. The full text of 
this law wiU be found in Special Eeport No. 22, recently issued by this 
Department. 



EXPERIMENTS WITH DEPARTMENT SEEDS. 

A condensed statement of the results of experiments with seeds dis- 
tributed by this department is given below 2 i 

"WHEAT. 

ArTcansas.^MonOTL County : Victor — "Extra. Every farmer in this 
section wants the Victor." Yellow Missouri, several good reports. Pu- 
laski County: "Some of the heads 10 inches long and well filled; 
delighted with this wheat." Drew and Stone Counties : " Entirely free 
from rust," and "quality superior." 

California. — Los Angeles County : Sherman — "Fifty bushels per acre; 
first-rate; on land peculiarly liable to rust it stood the test perfectly." 
In Inyo, Lake, Lassen, San Diego, San Luis Obispo, Sonoma, and 
Humboldt Counties, Mold's White Winter yielded from 23 to 64 bushels 
per acre : quality excellent. Less favorable reports from other counties 
are attributed mainly to causes having no particular reference to this 
variety of wheat, such as late sowing j mice^ birds. &c. There are no in- 
dications of a liability to rust. Eeturns from California, Oregon, and 
Washington Territory lead to the conclusion that the " Mold Wheats" 
will be of great value throughout the wlieat-growing regions of the Pa- 
cific slope» ; 
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Oohrado. — ^Larimer and Weld Counties report heavy crops of Im- 
proved Fife (spring wheat) from seed sown in February and March; 
quality excellSit. Bent County : Mold's White Winter — " Thirty-one 
and a half bushels per acre ; good. Boulder County : Mold's Bed Win- 
ter — " Thirty-five bushels per acre ; large and plump.'' 

Dakota. — Lawrence County : Fultz — ^' Sown May 1 ; one quart pro- 
duced one bushel ; quality No. 1." Improved Fife is a favorite. Win- 
ter wheat has generally failed. 

Georgia, — ^Floyd, Jones, and Upson Counties show a yield of 16 to 18 
bushels per acre of Midge-Proof. The quality is reported good, and no 
reference made to rust. In Henry and Lowndes Counties the same 
variety was destroyed by rust. Black Bearded, or Centennial, in Jack- 
son, Sumter, and Union Counties has yielded 20 to 22 bushels per acre 
of beautiful grain ; damaged in one case by smut. White Australian — 
Meriwether County reports a heavy yield of fine grain, and but little 
affected by rust. In Polk and Sumter Counties it rusted badly. In 
Dooley, Jackson, and Pulaski Counties the yield ranged from 12| to 30 
bushels per acre ; quality excellent, and no rust reported. Mr. George 
R. McKeCj Valdosta^ Lowndes County, writes, April 21, 1880 : 

I have "been trying experiments with wheat for three or four years, hoping to get 
something that wonld prove a snccess. I have made fair crops from seed grown here, 
but this season everything, that which was acclimated as well as the department 
seed, was a total failure, the rust destroying the crop. I must give it as my opinion 
that wheat planted here is generally wasted. Seed from Nicaragua or some place of 
the same latitude might do, hut all northern-grown wheat will rust. 

Fulton and Pickens Counties report favorably on Silver Chaff. In 
one case a yield of 34 bushels per acre is recorded. Ko mention of rust. 
Catoosa County : YeUow Missouri shows " a vigorous growth of bright, 
clean straw and heavy yield of excellent grain." In Baker County the 
same variety was entirely destroyed by rust. 

Idaho, — ^Nez Perces County : Victor Winter — " Sown October 5 ; har- 
vested August 10 ; 46 bushels per acre; superior wheat." 

Illinois. — ^DeKalb, Edwards, Montgomery, Ogle, and White Counties 
give moderately favorable reports on Silver (3haff, the greatest yield 
reported being 27 bushels per acre. Many reports agree in putting 
Pultz at the head of the list in Illinois. 

Indiana. — German Amber and Silver Chaff have done well in several 
counties. The almost universal testimony is in favor of Fultz, notwith- 
standing the objections of the miUers. 

Iowa. — Improved Fife is well spoken of in Shelby and Henry Coun- 
ties. All varieties of winter wheat have been badly winter-killed in a 
majority of counties from which reports have been received. In sec- 
tions where wiater wheat is grown, Fultz and Clawson have the prefer- 
ence. 

Kentucky. — Elliott, Jefferson, Montgomery, Morgan, Monroe, and Old- 
ham Counties give good reports on Silver Chaff. The yield in one case 
was 50 bushels per acre. Lewis and Letcher Counties report 30 to 50 
bushels per acre of Washington Class. Jefferson, Johnson, and Lewis 
Counties show excellent results with Clawson. Fultz seems to be the 
favorite in a majority of the counties. 

Louisiana. — ^AU varieties failed on account of rust. 

Maim. — ^Franklin County : Average yield of Fultz on three farms, 28 
bushels per acre. " Entire success.^ Fultz sown in spring has not done - 
as well as Lost Nation. The latter is the favorite variety of spring 
wheat. 

Maryland. — One report, from Wicomico County, shows a yield of 27 



486 REPORT OP THE COMMISSIONER OF AORICULTURE. 

bushels per acre of Silver Chaff. Among the older varieties Fiiltz is 
most in favor. 

Michigan, — Eeports from several counties show that Silver Chaff ha^s 
the preference among the newer varieties, and that the Clawson is grown 
more extensively than any other. 

Minnesota, — The Improved Fife has proved successful in a great many 
cases. It is thought that it retains the good qualities of the old Fife, 
and yields better. 

Montana, — One report from Custer County shows a yield of 38 bushels 
per acre of Improved Fife. 

Nebraska. — Improved Fife is particularly adapted to a prairie country, 
where high winds prevail, on account of its vigorous growth and stiff 
straw. 

New Jersey, — Morris County makes a very favorable report on Silver 
Chaff. " Grain large and plump ; quality excellent." 

New York, — Richmond County: The Silver Chaff is thought to be a 
very valuable acquisition. A majority of reports received show that the 
Clawson is more extensively grown than any other. 

North Oarolina. — Many reports on Yellow Missouri are very favorable. 
Silver Chaff has also done well. 

Ohio. — ^The reports are very numerous, and place a high estimate on 
Silver Chaff. Of the older varieties Fultz is preferred. 

Oregon. — ^The Mold Wheats, particularly Mold's White Winter, have 
yielded remarkably well. These reports, coming from eleven counties, 
show a yield varying from 24 to 80 bushels per acre. In quality the 
grain is unsurpassed. All agree that these wheats are of great value 
to Oregon. 

Pennsylvam.ia.^Fom reporters from different counties have done well 
, with the Silver Chaff. The variety most commonly cultivated is the 
Fultz. 

Utah, — Mold's White and Bed Winter Wheats have done well in 
nearly all cases reported, and are likely to prove very valuable. Yield 
from 30 to 40 bushels per acre. 

Virginia.'--A great many reports have been received without indicat- 
ing any very remarkable results. The Silver Chaff, Yellow Missouri, 
and Victor have done very well in some cases, but the general prefer- 
ence seems to remain with the Fultz and Tappahannock. 

Washington. — As in California and Oregon, the Mold Wheats have 
given very heavy yields of excellent grain. They are described as The 
finest wheat I ever saw." " The finest wheat I have seen in Washington 
Territory." " Yelds fully one-third more than the wheat I have sown 
hitherto." " Full, plump grain, 5J feethi^h, heads 5 inches long." The 
quality of the grain is said to be good," " very good," " excellent," 
*' fine," ^'A 1," "tip top," &c. 

While the Mold Wheats have shown a remarkable adaptation to the 
grain-growing regions of the Pacific slope, they have almost without ex- 
ception failed east of the Rocky Mountains. The reports of 1880 on 
these wheats are awaited with great interest. 

West Virginia. — Reports from sixteen counties on several of the vari- 
eties distributed from this department show that nothing has been found 
that will supersede the Fultz and Clawson. 

Wisconsin. — As a winter wheat Fultz takes the lead. Reports on 
Improved Fife (spring wheat) are uniformly favorable. 

Reports on wheat have been received from nearly all States and Ter 
ritories, and from most of them in very large numbers. From a careful 
reading of all| the following conclusions are reached : 
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1st. A large portion of the wheat sent out, probably one-half, falls into 
the hands of persons who do not comj)rehend the aims of the department 
in making the disti'ibution, and are incompetent, through ignorance or 
shiftlessness, or both, to conduct experiments and make reports of even 
the slightest value to the department. This estimate does not take 
account of the large number of those who make no reports. It is notice- 
able that the reports and experiments of the regular correspondents of 
the department are, as a rule, much more valuable than the average. 
An investigation of the records would probably make this very appa- 
rent. A distribution confined to the regular correspondents, with a few 
exceptions in favor of farmers whose intelligence and means enable them 
to appreciate and forward the aims of the department, would bring results 
of far greater value than a miscellaneous distribution. 

2d. The great want of the South is a rust-proof wheat. Varieties that 
are generally cultivated in the Northern, Middle, and Western States, 
because of their productiveness, and the quality of the grain are gen- 
erally unreliable in the South. It is almost certain that wheat-growing 
cannot be made to pay in the cotton States. 

3d. The prairies need a winter wheat that will not winter-kill. 

4th. The most notable success has been on the Pacific slope, with the 
Mold Wheats. Next come the Silver Chaff in several States, and the 
Improved Fife in Minnesota, Wiscpnsin, and generally where winter 
wheat fails. 

OATS. 

Illinois. — ^Whitesides County: From 4 quarts Board of Trade sown 
on 8 rods of land 5 bushels were harvested. " Very fine. " 

Indiana. — ^Bartholomew, Delaware, Marion, and Posey Counties re- 
port favorably on Board of Trade oats. Yield from 35 to 62 bushels 
per acre. Much better than other oats.'' " Free of rust ; stand up 
well ; ripen ten days earlier than other oats." 

Iowa. — Cherokee, Smith, and Washington Counties report heavy 
yields of Board of Trade oats. " Common oats yield about 20 bushels 
per acre." " Straw c6arse and very strong. Eecommend these oats be- 
yond all others." 

Kentucky, — Butler, Clinton, and Todd Counties give good reports on 
Board of Trade oats. Yield 40 bushels per acre. Quality good. 

Michigan. — Genesee and Huron Counties : Board of T^:-ade — " Excel- 
lent." " Full 15 per cent, better than Norway on same soil." 

Minnesota. — Eeports from several counties on Board of Trade. All 
very favorable. g 

Missouri. — Board of Trade from 46 to 53 bushels per acre. "Take 
less time to mature and yield more than any other, and better in every 
respect." " Stalk stiff, not liable to lodge." 

New Hampshire. — Board of Trade — Sullivan County — 6 bushels from 
4 quarts sown. Weighed 37 pounds to the bushel ; grew taller than na- 
tive onts, and were ten days earlier. 

New Jersey. — Mercer County : Board of Trade — " Growth vigorous. 
Weight 36 pounds x^^^" bushel. An acquisition." 

New Yorlc. — Eeports from Allegany, Cayuga, Chautauqua, Otsego, 
and Wayne Comities on Board of Trade oats all favorable. Weight 38 
to 40 ix)unds per bushel. " Free fi^om rust and not damaged by insects." 
" Straw bright-yellow, free from rustj while other varieties were both 
rusty and smutty." 

Oregon.— Limi County: Board of Trade — " Large, heavy grain, weigh- 
ing 42 pounds to the bushel." 
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Pennsylvania. — ^All reports on Board of Trade favorable. Lackawana 
County : " Straw stiff and heads well filled. Yield above the average. 
Think this a fine variety." 

Utah. — Summit County : Red Eust Proof—" I consider them by far 
the best oats we have had in this part of the country .^^ 

Washington. — Snohomish County : Eed Bust Proof—" Straw short and 
stiff, with large heads. Weight 40 pounds per bushel.^ 

Idaho. — ^Ada County : Board of Trade — " 125 bushels per acre. Grew 
4J feet high. Some heads maturing 194 perfect grains.'^ 

Indian Territory. — Board of Trade — "Fine growth. Very prolific. 
Suitable for this section.'^ 

Gr. Damkoehler, Clarence, Shelby County, Missouri, writes, April 6, 
1880: 

I had 6 acres winter wheat, 6 acres spring wheat, and 18 or 20 acres of common 
oats destroyed by chinch-bugs. They did not touch my Chinese Hulless oats. This 
may be owing to the oily coating of the latter. They wiU be of great value on this 
account if they can be acclimatized. 

William Trenholm, Summerville, Charleston County, South Carolina : 

In our section of country we are obliged to prepare in advance against rust by sow- 
ing cow pease fertilized with a mixture of German potash salt {Kainit) our phosphate 
rock and marl. I apply about 400 pounds per acre. The pease are sown broadcast in 
June and allowed to grow until the first frost of the winter turns the leaves. They 
are then plowed in and oats or wheat broadcasted over the land, about 2^ to 3 bushels 
per acre. Oats planted in this way are seldom affected by rust, but have been thia 
year more than usual. The only oat, I think, that we can raise in this State with any 
chance of success is the HedEust Proof, and even this has rusted in some parts of the 
State. 

BABLEY. 

Dakota^ — Bon Homme County : Nepaul or Beardless — " The best bar- 
ley I ever saw.'' 

Minnesota. — Meeker County : Mensury — " Jlxcellent. Excited the ad- 
miration of every one." Freeborn and Otter Tail Counties report the 
Nepaul or Beardless barley badly blighted. 

Nehraslca. — ^Nepaul or Beardless : " The best barley raised. Hardy, 
heavy, and stiff straw and rich berry." 

New Hampshire. — ^IVIerrimack County : " Promises to excel anything 
known in this counjby in quality and quantity." 

Washington. — Snohomish County : Nepaul or Beardless — " Weighs 60 
pounds to the bushel. The finest variety of barley I ever saw." 

Wisconsin. — Sheboygan County: Nepaul or Beardless — "Blighted 
badly." 

BUCKWHliAT— SILVER HULL. 

Mr. Thomas W. Beatty, Conwayboro', S. C, writes, March 11, 1880: 

Last summer you were kind euough to send me 4 quarts of buckwheat to plant as 
an experiment. At my request, Capt. G. Gilbert (of Bucksville) planted 3 quarts oi 
this seed, on what we call second low lands, that is, neither high nor low lands. The 
ground was plowed and well pulverized with the harrow. The seeds were sown . as fol- 
lows : 1 quart on 20th of July, 1 quart on 1st of August, and 1 quart on 10th of Au- 
gust. While the grain was in a ripening stage a storp beat and tangled it very much, 
so that Captain Gilbert thinks he, in this way, lost from 2 to 3 bushels. The 3 quarts 
yielded 7 bushels of full, heavy buckwheat. The quantity of land planted was one- 
eighth of an acre. The yield was at the rati of 56 bushels per acre, and, but for the 
storm, would have been at the rate of 72 bushels per acre. 

There is no reason why the best of buckwheat should not be grown abundantly in 
these Southern States, as the ground may be prepared and the seed sown after the 
other usual crops are laid by. 

Captain Gilbert thinks the seed planted on the 20th of July did better than that 
planted on the 10th of August. So we conclude the proper time for planting buck- 
wheat (as far south as this) is from the 20th of July to the Ist of August. The graki 
was gathered the first week in October. 
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UPLAND RICE. 

Samuel A. Cook, Milledgeville, Ga., writes: 

The cultiTation of upland rice will be a feature of Southern farming ere many years, 
for it lias already proven very profitable to many. June planttQg is becoming com- 
mon, and any valuable crop titiat will permit of such late planting most be an acqui- 
sition. Its straw makes the finest of forage. 

. J. L. Caldwell, Marlin, Falls County, Texas, writes: 

"With proper management and a good season a fair crop could be made, but it could 
hardly be made profitable in this section and with our irregular seasons as a market 
crop. Farmers might d.o well to raise it for home use. Rice can never compete with 
cotton in Texas. 

POTATO. 

Alabama. — ^Eeports from all sections of the State put a high estimate 
on the Beauty of Hebron. In earHness, yield, and quality it is unsur- 
passed. Potatoes are, as a rule, cultivated only for family use, and the 
seed is generally obtained from the North. It is thought that when a 
supply of the Beauty of Hebron can be secured, it will supplant the 
Early Eose, which is now the leading variety. Potatoes requiring a 
long season to mature are not reliable. 

Arkansas. — Eeports do not differ materially from those received from 
Alabama. In all of the Southern States great difficulty is experienced 
in keeping home-grown seed for planting. The only practicable method 
reported is to plant the ripened tubers of the first crop, and raise a sec- 
ond crop to be used for planting. 

Florida, Georgia, Louisiana, Mississippi, !North Carolina, South Car- 
olina, Texas, and Virginia all give reports similar to the above. 

Illinois. — great many reports are nearly unanimous in favor of the 
Beauty of Hebron. "Eipened 12 days before the Early Eose. Quite 
an acquisition.^ "Matured in 13 weeks." "Quality unsurpassed." "Fine 
large tubers; much better that Early Eose." "Undoubtedly superior 
to anything I ever saw in this country." "Valuable acquisition; two 
weeks earlier than Early Eose." "One week earlier than Early Eose; 
good keei)er and very prolific ; a valuable addition to our potato hst." 
" I consider them too precious to eat, so I cannot give the quality." 
« Good the entire year, while the Early Eose is unfit for table in winter 
and early spring." 

These extracts from reports received from Illinois are similar to hun- 
dreds of others on record from Indiana, Iowa, Kansas, Kentucky, Maine, 
Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana, Ne- 
braska, New Hampshire, New Jersey, New York, Ohio, Oregon, Pennsyl- 
vania, Ehode Island, Tennessee, Vermont, Washington, and Wisconsin. 
The testimony of a great number of farmers in all p^rts of the country is 
uniform concerning the merits of the Beauty of Hebron, and leaves no 
room for doubt that it will supersede the Early Eose as the latter took 
the place of the Early Goodrich and other early varieties commonly 
cultivated fifteen or twenty years ago. 

Good reports have been received from some of the late varieties sent 
from the department, but their success has been small in comparison 
with the Beauty of Hebron. This is probably owing less to any defects 
in the varieti^ distributed than to the fact that the list of first-rate late 
varieties is already adequate to the wants of all sections. 

Mr. Hillary Eyan, Caldwell, Burleson County, Texas, says: 

The Beauty of Hebron, which you sent me two years ago, outyields any other potato 
that I have seen in our country. I think it wiU prove yqij Taluable. We can plant 
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no potato in this climate tliat is not early^ and the earlier tlie bettor. Four years ago 
I planted Early Rose and Early Goodrich on the Ist of April, and in six weeks we had 
potatoes from them large enough for the table. Peach Blows do not make any ihiug here 
but vines. I have never known them to produce a single potato. They slioot out as 
though they would make tubers, but the sprout comes up through the ground and 
makes a large vine. 

Potatoes have not been raised here much for market, but I hope that onr country 
will soon ship large quantities. We raise larger potatoes here than any I have seen 
imported, and they are ready for market by the middle of May. 



Expefiment of George E. Bussell, Loudoun County, Virginia. 

Yield in pounds. 

1 row, without manure 96^ 

1 row, ashes in bottom of hill , - 99 

1 row, ashes on top of hill after covering.- 112^ 

1 row, plaster in bottom of hill 120} 

1 row, plaster on top of hill after, covering 109} 

1 row, Peruvian guano in bottom of hill 102} 

1 row, Peruvian guano on top of hill after covering 115^ 

1 row, *^dis8olved bone" in bottom of hill 139 

,1 row, '^dissolved bone" on top of hiU after covering - 118 

1 row, hen manure in bottom of hill 115 

1 row, hen manure on top of hill after covering 93 

1 row, Powell's Fertilizer in bottom of hill 117 

1 row, Powell's Fertilizer on top of hill after covering 96 

The rows were all of equal length. The quantity of manure used on each row was 
One half gallon. The bone cost $40 per ton, guano $65 per ton, Powell's Fertilizer $16 
per ton. 

Powell's Fertilizer was composed of 300 pounds dissolved bone, 50 pounds magnesia, 
30 pounds ammonia, 50 pounds potash. Cost, $12; mixing, $1 ; total, $13. 
The months of July and August were very dry. Scarcely any rain. 



ARTICHOKE. 



J. M. Peffer, Little Traverse, Mich., writes, April 7, 1880: 

I have just dug the Red Brazilian artichoke. They are much larger than the tubers 
sent from the department, and yield enormously. From nine stalks I got more than a 
bushel. This indicates a yield of 800 to 1,000 bushels per acre. 

Martin J. Barger, Bismarck, Vermillion County, Illinois, writes, May 
30, 1880: 

My success with the Red Brazilian artichokes sent to me from your department was 
very satisfactory. I planted one row three rods long, hills three feet apart, one ey© 
to a hill. Soil, light clay, well manured, and would produce 75 bushels corn to the 
acre. Dug my artichokes about the middle of April and measured 6 bushels, making 
a yield of 1,600 bushels to the acre. A great many were left in the ground, as the 
sprouts clearly indicate. I think they could be made to yield 2,000 bushels to the 
acre. I find that, eaten raw, they are equal, in their way, to turnips, and served up 
like new potatoes, they come in as such any time from November to the middle oi 
May. Horses, cows, pigs, and sheep eat them with a relish. 

B. M. Long, Peoria, Union County, Ohio, writes, April 16, 1880 : 

From two quarts Brazilian artichokes planted last spring I plowed up yesterday 6 
bushels. Horses, cattle, and hogs all relish them. 

John P. McCleam, Bridgeton, Pa., writes, March 5, 1880: 

Thirteen hills Red Brazilian artichokes produced one bushel, at the rate of 500 
bushels per acre. I think that in a good season, on moderately good ground, I could 
raise 80u or 1,000 bushels per acre. 

L. Claude Lacliecoth, Waverly Mills, Georgetown County, South 
Carolina, writes, February 10, 1880 : 

The Red Brazilian artichokes were plantcxl February 15 on rich, sardy land, well 
manured. Hills 3 feet each way. They grew 7 feet high and covered the whole space 
beVAveen rows. Dug them November 20. Yield iS quarts to the hill, about 1,000 bushels 
per Acre. 



EXPERIMENTS WITH DEPARTMENT SEEDS. 491 



JLfaortma.— Oliambers County: Eecl Brazilian, 1,600 bushels per acre. 
"As a crop for hog-feed they cannot be excelied.'' 

Arltansas, — Cokinibia and Prairie Counties: Eed Brazilian, "Yield 
remarkable.'^ "Attracting a great deal of attention here." 

California. — Calaveras, Contra Costa, and San Mateo Counties give 
good reports on the Eed Brazilian. Promise most wonderful results in 
the way of feed. Think they would yield 4,000 bushels per acre with 
good management. 

Florida, — Sumter County: Eed Brazilian, 1,200 bushels per acre. 
"Undoubtedly the best food for pork that can be raised in this country. 
Too sandy for corn.'' 

Indiana. — Decatur County: Eed Brazilian, "They will supply a long- 
felt want of the American husbandman, in keeping hogs free from 
diseases, which have made their appearance since the destruction of our 
forests. Soil and culture same as for Irish i^otatoes." 

Indian Territory. — " The Eed Brazilian artichoke is a wonder and a 
blessing to farmers. From 13 hills I raised 2 bushels, from soil nearly 
hot enough to roast an egg." 

Kentucky. — Livingston County: Eed Brazilian, "7J bushels from 2 
quarts. Soil and culture same as for Irish potatoes.'' 

Michigan. — Little Prairie, Eonde County: Eed Brazilian, "1,100 
bushels per acre." Barry County : "5J bushels from 1 quart planted." 

Missouri. — Audrain County: Eed Brazilian, "9 bushels from 1 quart, 
1,000 bushels per acre. Beats the world for yield." 

JTcftra^A^a.— Sarpy County: Eed Brazilian, "600 bushels per acre. 
Will be a valuable substitute for com in feeding hogs." 

Texas. — Fannin County: Eed Brazilian, " The best I ever saw in any 
climate." 

West Virginia. — Gilmer, Harrison, and Eandolph Counties : Eed Bra- 
zilian, average yield a?t the rate of 650 bushels per acre. "Season 
very dry. The crop would have been doubled with rain." 

TTt^consiw.— Clark County: Eed Brazilian, "Hogs prefer them to 
corn." 

The culture of artichokes for stock feeding is attracting much atten- 
tion. They flourish in a wide range of soils and climates, and may be 
expected to come into general use for stock feeding, particularly in sec- 
tions where corn does not flourish. An imi)ortant element of their value 
for swine is in their availability, where the ground does not remain 
frozen, during the entire winter and spring, without any cost for har- 
vesting. 

FOBAaE PLANTS. 

John W. Eobson, Cheever, Dickinson County, Kansas, writes: 

I have been experimeuting largely in forage plants the past two years. Among the 
millets, the Common Hungarian, German or Golden, and French give large returns in 
hay and for soiling. Lucerne or Alfalfa does well, giving from two to three crops 
during the season. Red clover is a success. Among the grasses, Orchard grass (Dae- 
tylis gtomerata) suits this latitude better than any other grass I have tested, affording 
good grazing at all seasons of the year, and withstanding drought well. On the up- 
lands it is always green and very hardy, more so than our native grasses. Timothy 
{Phleum pratense) gives a good crop of hay in June, but we cannot depend upon it for 
grazing purposes if the summer is dry. This season the Timothy pastures were brown 
irom July till October; now they are green. Blue grass (Foa pratensis) is not a suc- 
cess in this part of Kansas. In dry seasons it does not grow higher than Buffalo grass, 
and soon becomes brown. In damp situations, on river or creek bottoms, it thrives 
well, but on the uplands it does not sustain its eastern reputation. Red Top (Agrostis 
vulgaris) is valuable when grown in dry runs or swales. 

The farmers of this county will be compelled to turn their attention to the cultiva- 
tion of arrificial pastures. The area of prairie pasturage is rapidly diminishing, hence 
the ueceasifey for oultivating the tame grasses. 
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Pearl millet. 

A. P. Hallock, Le Eoy, Medina County, Ohio, writes : 

The Pearl millet did not prove satisfactory with me. This was partially due, how- 
ever, to the extremely unfavorable season, as the seed did not germinate for nearly or 
quite a month after planting, and then the plants made so slow a growth that only 
one crop was harvested, and that late in September. No shoots were sent out after 
cutting. The soil was a sandy loam with clay subsoil. Method of planting, in drills 
3^ feet apart and plants 1 foot apart in the row. Cultivation same as corn in same 
field received. Land not very rich, but kept entirely free from weeds. I raised 2 acres 
of com fodder in same field with better results as to yield, and stock eat it much more 
readily than the millet. It seems to be somewhat coarse and woody, which may be 
due to its unusually slow growth and maturing. I am inclined to think, however, 
that com fodder, of the sweet variety, if properly grown and cultivated, is superior 
as a forage plant for our soil and climate. 

W. F. Morrows, Somerset, Effllsdale County, Michigan, writes sub- 
stantially as above. 
John Whitely, Shirley Village, Mass., writes, March 6, 1880: 

The seed was sown May 22 in drills 20 inches apart, and thinned out to 12 inches 
between the plants soon after they started. The plants grew rapidly at first, but the 
cold weather of June checked their growth. About the 1st of July they teok a start 
and grew vigorously till September 21, when we had a smart frost. 

The seed was sown at the rate of 4 pounds to the acre; one pound is enough. 
Commenced to thin again and feed about the Ist of August, when the product would 
have been about 35 tons to the acre in the green state. It was in the best condition 
to feed at this stage, though the yield would have been 46 tons per acre at a later 
period, and much more if the weather had been favorable. The ground is a sandy 
loam, and was highly manured with superphosphate, muriate of potash, ajad pulver- 
ized cow-hoofs. 

Nothing is raised in these parts that cattle will eat with greater relish while it is 
green and tender. Our experiment was not sufficiently thorough, perhaps, to enable 
us to form a very accurate conclusion as to its nutritive qualities. If to be cut for 
hay, it is best when two-thirds grown. 

O. G. Waller, Greenwood, Abbeville County, South Carolina, writes: 
"The Pearl millet is a success. The very thing we need.^ 
Samuel Gross, Landisville, Atlantic County, l^ew Jersey, says: 

The millet seed was sown about the 15th of May in rows 3 feet apart, and the plants 
2 feet in the row. The plants did not make much headway until the second hoeing. 
After that they grew very rapidly. When about 3 feet high I commenced feeding to 
horses and cows. Both seemed to relish it better than com-fodder. The second 
growth was cut when about 6 feet high. After drying a short time it was tied in 
small bundles and shocked. I am now (February 2) feeding it to horses and cows, 
after running it through a fodder-cutter. On the whole I think it is a success, and 
will continue to cultivate it. It has been said that the seed would not mature in this 
latitude, but a part of a row left rewarded me with fully ripened seed. I would 
further say that the land was only moderately fertilized, my intention being to treat 
the millet in my first experiment about as I do com, and to compare notes. 

A. G. Hill, Halfrock, Mercer County, Missouri : 

It proves to be an excellent fodder for all kinds of stock It is a good pasture for 
lees when in bloom. They can gather bread firom it fastert ian from any other plant. 
I cultivated once with the hoe. . Seed ripened October 15. Heads 12 to 16 inches long. 

H, Caswell, Igo, Shasta County, California : 

Sowed May 29, in drills 18 inches apart, in clay soil. The ground was new and not 
manured. I cut, on September 15, at the rate of 31 tons, 972 pounds of green fodder 
per acre. I think it was cut too late, as it did not sprout again. It would be a great 
feed for heesj as they worked on it in great numbers. Horses and cattle seem very fond 
of it. It will not mature here without irrigation, which will be a drawback to its 
coming into general use. 

Alfalfa. 

Mr. T. F. Meece, Livingston, Polk County, Texais, writes. May 4, 1880: 

I sowed alfalfa in August last, or September, with turnips and black winter oats, 
all in drills. The ground was previously well prepared and highly manured. Pro- 
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onred a fine stand of oats, tnrnips, and clover, all of whlcli grew finely until "Che 24tli 
of December, when we had a Norther " of such severity as to kill the oats, and in- 
jure the turnips and other vegetation. The clover was not checked, is now in full 
bloom, and presents a sightly appearance. I am well pleased witii it. 

A sample of alfalfa in bloom, showing a very luxuriant growth, accom- 
panied this letter. 
H. Eyan, Caldwell, Burleson County, Texas, writes : 

California clover is giving good satisfaction in our county for winter pasture. We 
have nothing, perhaps, as good. The Rescue grass was doing well in our county, but 
the grasshoppers three or four years ago entirely destroyed it. 

Franklin Doswell, Esq., Jacksonport, Ark., writes, April 30, 1880: 

In March, 1878, I received from the Agricultural Department at Washington a small 
package of alfalfa seed. I sowed it about the Ist of April of that year in alluvial 
Boil with a clay subsoil, with a fertility of 40 bushels of com to the acre. The soil 
was well prepared by deep plowing and harrowing. During the first year the natural 
grasses apparently choked out the alfalfa, it becoming of a pale-green color. The 
winter of 187&-'79 was quite severe for this latitude, and the alfalfa was killed down 
to the ground. As early as February, 1879, it made its appearance above the 
ground, long before any of the natural grasses or weeds. In March, 1879, there was a 
severe spell of weather, which did not affect the alfalfa otherwise than to check its 

growth. It put up ahead of the natural growth of the soil, and choked out the latter, 
y the middle of May the alfalfa was ready for mowing, but, desiring to save the seed, 
it was not mowed. It was mowed, however, twice during the summer without injury. 
The winter of 1879-'80 was very mild for this climate. The alfalfa remained green 
and fresh during the winter, and continued to grow during warm spells of weather. 
By the 1st of April, 1880, it was ready for mowing, and was thereafter mowed, from 
day to day, for soiling milch cows. At this date, April 30, I am mowing over it the 
second time. It comes early, the growth is rapid, and the yield abundant. Horses, 
cows, and hogs eat it with avidity. It is not more difficult to cure as hay than red 
clover, and is equally as good. It is easily eradicated if desired. 

The chief difficulty to be apprehended in cultivating this crop is to secure a stand 
during the first summer. It is probable that sowing early in the faU would obviate 
that. 

Egyptian rice-corn, 
J. H. Kranclier, Millheim, Anstin Connty, Texas, writes : 

The production of forage plants suited to the climate of the extreme Southern States 
is of vital importance. The great summer heat, its long duration, and the always re- 
curring droughts are fatal to many plants on which farmers of more northern latitudes 
rely for forage. Your department cannot better aid the southern farmer than by dis- 
tributing suitable forage-plant seeds. With the exception of Bermuda grass, which 
can only be considered a summer pasture grass, and the Johnson grass, which is only 
suitable as a soiling plant on large stock farms, there is scarcely a perennial plant 
suitable for forage that will withstand our summer heat. Hence, our main reliance 
is on annuals, particularly the sorghum family. 

With a view to meeting the want above referred to, the department 
has made a liberal distribution of seed of the rice or Egyptian corn, and 
other varieties of sorghum. Alfalfa has also been introduced in many 
sections where it has not heretofore been grown, and reports thus far 
indicate its success. (See letter from Polk County, Texas.) 

W. Bomer, of Helotes, Bexar County, Texas, reports as follows : 

Planted on the 27th of March in drills 3 feet wide, dropping seed 15 inches apart, 
two seeds in a hiU. Intentionally this crop received no better cultivation than the 
crop of Indian com, which was two horse hoeings and one hand hoeing, no fertilizer 
used nor required. The crop was cut on the 10th of July, producing 10 bushels ; area 
planted was one-fifth of an acre. This corn produces more suckers than Indian corn. 
Experimented on two rows by depriving them of the suckers ; no perceptible diffeiv 
ence in the size or amount of the grain in the plants that were suckered from those that 
were not ; but the suckers each produced a head or ear of about a quarter size of that 
produced by the main stalk. 

This cereal is very suitable to Western Texas ; it has one serious drawback in the 
weevil. Thirty days after thrashing the whole grain was full of weevil ; the birds also 
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commit depredations on tlie ripening grain, whicli might not be serious if planted in 
larger areas. Had it ground ; the flour is inferior to wheat, but superior to Indian 
com. The Indian corn in the same field and with the same cultivation produced from 
20 to 2.5 bushels (shelled) to the acre. This was not a full crop. It should have been 
nearly double the quantity. The cause of this was the soil being so dry from the nine 
months' drought of last year, the light rains of this spring not saturating the ground 
suflSciently, not penetrating more than 12 inches ; beneath that it was dry. The Egyp- 
tian corn is preferable to Indian corn. 

F. A. Eew, of Urbanaj Dallas County, Missouri, says : 

Last season I planted the China corn, or Brown Doura, in drills, and cultivated. 
The yield was 12^ per cent, more than Indian com treated in the same way. Stock 
ate it ravenously ; and in the milk and butter of cows fed largely upon it we failed 
to notice the bitter taste always perceived when they are fed much on Indian-corn 
fodder. I could not see that the quantity of milk was in any way affected. I could 
not see that work horses fed on it showed any change, though they seemed to eat a 
great deal of it. This season I sowed the seed broadcast like oats. The yield is by 
weight per acre 60 per cent, more than millet growing by its side. I am not informed as 
to their relative value per ton as fodder. But the great amount of labor required to 
harvest, cure, and stack it, will prevent its coming immediately into general favor. 
Forage crops are of the first importance to us in this section, but good help is so scarce 
that the amount of work required to handle a crop is an important item. In this 
respect, a well set meadow is far ahead of China com. At the East the question seems 
to be, **How much can be raised from one acre!" Here it is, ^*How much can one 
man raise I " Here land is cheap and help scarce. 

G. W. Marnock, of Helotes, Bexar County, Texas, says : 

I am glad to state that the Dhura or Egyptian corn has been a success, notwith- 
standing any amount of dry weather, and giving a return of from 50 to 60 bushels 
per acre. It was planted the 25th day of April, in drills 4 feet apart, and harvested 
on the 28th of July. At the present time (August 18), it is about to return a second 
crop. Young shoots have e|)rung from the roots, often numbering ten to fifteen, and 
each promises to bear ears of good size, although somewhat smaller than those first 
produced. I have had some of the seed ground, and find that it makes bread almost 
if not quite equal to corn (maize). All domestic animals eat it ; horses prefer it to the 
Indian corn. Without doubt this crop will be of great value to arid regions. It with- 
stands any amount of drought, giving a yield double that of Indian corn. 

There is a vast region in our country similarly arid to the western part of our State, 
in which wheat in character like that of the north of Africa is much to be desired, or 
barley from Arabia. It will have to be sought for in some arid region, Asia or Africa; 
but a successful result will be attained, I have no doubt, and thus give value to num- 
berless acres to which no cereal is now adapted, the Egyptian corn alone excepted. 
It is not particular as to soil. That which was planted on sandy soil did as well as 
that on our rich bottom-land, 

COTTON. 

Thomas W. Beatty, Comvayboxo', S. C, writes, Marcli 12, 1880: 

I planted quarts of Baggarly's Lai^e Boll Prolific Cotton April 4, 1879, and mixed 
seed of the Dixon Cluster, Gaddy's Improved, &c. The soil was sandy loam, with a 
sandy foundation (generally considered unfit for cotton, a clay foundati<m being more 
desii'able). The ground was plowed in February. The last of March, after being well 
pulverized with the harrow, it was laid off for rows 4 feet apart, by plowing furrows 
irom 6 to 7 inches deep. In these furrows I strewed coarse manure and covered with 
two furrows, making a considerable ridge. These ridges were flattened with the 
harrow until they were about two inches above the geueral level. I planted, putting 
4 seeds to the hill and the hills 18 inches apart. The different varieties received the 
same treatment in all respects. Tlie Dixon bloomed and showed open bolls two or 
three days earlier than the Baggarly. From the second picking 72 bolls of the Dixon 
and 49 bolls of the Baggarly each weighed 1 pound. 

In September my cotton took the riist. The Baggarly was free from it more than 
a week longer than the other kinds, and after they were entirely destroyed it remained 
green for about 20 days. I think it bloomed and boiled quite as freely as the other 
varieties. 

I found that the Baggarly seed from 1 ounce of seed cotton vreighed 480 grains; the 
Dixon 470 grains. So I conclude that the Baggarly will yield about I pound of lint 
to the 100 pounds of seed cotton, less than the Dixon. The seed of the Baggarly ia 
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nearly lialf as large again as that of the Dixon, and it only snrprises me that the lint 
yields so well. 

The Baggarly has the advantage over the other in picking, as it takes as mnch or 
more time to pick a small boll as a large one, and 100 bolls of the Baggarly yield about 
one-third more seed cotton than the same number of the Dixon. 

H. F. Lii^perd, Ashland, Benton County, Mississippi, writes : 

I planted the Baggarly cotton seed May 8 on rich low land. The growth was fine, 
manifesting its original form of bottom branches ; bolls very large and blunt ; opened 
well. From 70 pounds of seed cotton I had 22 pounds of lint. I have saved the seed 
and intend testing it thoroughly this year. 

John W. Pitts, Wilsonville, Shelby County, Alabama, writes April 
20,1880: 

In the spring of 1876 I received from your department a package of cotton seed 
known as the McLenden Prolific. This variety seems peculiarly adapted to this 
climate. It proved so far superior to auy other in this section that I have no 
hesitancy in saying its introduction has been worth to this county alone thousands of 
dollars. 

P. R. W. Bock, of Macon, Miss., says of Baggarly cotton : 

The best ever known here ; largest boll ; heavy Hnt; as prolific as the best ; an ac- 
quisition. 

Robt. Huger, Triangle, Lincoln County, Korth Carolina, writes : 

Baggarly^s Large Pod Prolific, planted April 26, in hills 3 by 2 feet on nine-tenths 
of an acre. Yield 1,400 pounds of white and 264 pounds of 8tained cotton in seed. Staple 
long, strong, and very white, but coarse. Market 2^ cents better than other varieties. 
Yield per acre 28 per cent, better than common kinds. Growth of plant vigorous and 
regular. In July the condition of the plant was 50 per cent, higher than the old 
varieties, but it lost much of this in the fail and was at least a week late in October. 

Soil, light sandy, with yellow clay bottom. Fertilizers used, ammoniated bone super- 
phoiipnate, at the rate of 300 pounds per acre. 

I. 1. Mitelle, Secretary Oak Grove Agricultural Society, The Grove, 
Coryell County, Texas, writes, January 1, 1880: 

The McLendon Prolific cotton is a splendid variety. Our farmers are well pleased 
with its growth, staple, and yield the past season. Notwithstanding the drought it 
yielded 1,200 pounds of cotton in seed per acre. It is undoubtedly the best variety 
we have, taking aU things into consideration. 

O. E.Taylor, Hempstead, Waller County, Texas, says of the McLendon 
Prolific, " It is the finest cotton I ever had.'' 
Mr. J. L. Moultrie, Union Springs, Bullock County, Alabama, says : 

On soft sandy land deep plowing makes the soil too loose and spongy for cotton. 
On common stiff land deep breaking causes a greater retention of moisture and pre- 
vents throwing off* the fruit in dry weather. Where land is very rich and cotton runs 
to weed, it is better not to change the bed, and never to break any depth, but let the 
soil become quite compact. I ha\'^ seen land that when deeply plowed would grow 
cotton 7 to 8 feet high and with a very uncertain yield, but by allowing it to become 
compact the cotton grew only 4 to 5 feet, and gave a certain crop of 1,500 pounds per 
acre. Cotton is always injured if plowed deej* in July. Stable manure is an effectual 
preventive of rust. 

I wet and rolled some seed in strong ashes and left 3 or 4 bushels in a basket. At 
the end of 48 hours they had sprouts 2 inches long. Rolling seed in a fertilizer does 
no good, because the hull comes up on top of the plant and thus brings up the fertil- 
izer. 

Cotton- seed planters effect a great saving of seed, but they throw the seeds so close 
together that it is difficult to separate the plants with a hoe when reducing the stand 
to single stalks. The young plant is very tender, and if skinned by the hoe wiU be 
sure to die. We need a planter that will throw the seeds one inch apart. 

CABBAaE— CAROLINA BUNCOMBE. 



Arkansas.— Garland and Prairie Counties : Excellent for size and 
flavor,'' " The best variety for this climate." 
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California.— llnmboldt, Mendocino, and Santa Cruz Counties : " Many 
of the heads weigh from 10 to 25 pounds each." "Nice flavor; heads 
very hard." 

jPton<fa.— Wilkinson County: "Never had a better or more reliable 
variety of cabbage than this." 
iowmana.— Bienville and Caldwell Counties : " The finest I ever saw." 
I raised heads that would fill a half bushel." 

Michigan. — Gratiot County : " Sweet and tender, No. 1. Heads burst 
open, the only difficulty." 

Minnesota. — Mower County : " Heads one and a half times larger than 
other varieties under the same conditions." 

Mississippi. — Attala, Winston, and Yalabusha Counties : " Superior 
to any cabbage I ever saw grown in Mississippi." " Yery large and fine." 
" Would rather pay two prices for this seed than be without it." 

Nebraslca.—Hall County : " Well headed, large, solid, crisp, and sweet. 
Excellent." 

. South Oaro^ma.— Granville County: "Hard heads; very fine. The 
best cabbage I ever raised." 

I^orth Carolinia. — ^Adams County : " Every plant produced a fine large 
head." 

Texas.— Bell and El Paso Counties : " Promises well. The best I have 
tried." 

This variety originated in Buncombe County, North Carolina. Many 
reports received from the Southern States indicate that it is the best 
late-keeping or winter variety known for a warm climate. It meets a 
well-defined want in our Southern States, and is therefore of great value. 

EXPERIMENTS WITH CORN. 

We are indebted to Mr. A. W. Boss, of Northfield, Mass., or the fol- 
lowing statement of the results of five years' successive experiments on 
a field of 30 acres planted with corn : 

In different sections of the field the soil is light sand, sandy loam, clay loam, and a 
•wet, heavy, cold, black soil, thus giving quite a variety to work on. My method of 
preparation was, the first year, to plow in the fall and cultivate in the spring before 
planting. The second year I plowed late In the fall and cultivated before planting. 
The third year I plowed in the spring. Tbe fourth year I plowed in the fall ; and- the 
fifth and sixth years in the spring, in all cases preparing the ground well before plant- 
ing. Manure from the bam is always spread broadcast ; if old stubble land, and there 
is time, it is plowed in ; if not, it is spread after plowing and cultivated in. Always 
spread the manure quite liberally as far as it goes, and generally use wood ashes for the 
remainder of the piece. I never have used much of fertilizers which are manufactured 
for sale, excepting in the drill, with the seed when planting, from 100 to 200 pounds per 
acre, as might happen. The ashes and other fertilizers used outside of the drill are 
spread broadcast and cultivated in the same as bam manure, but never plowed under. 
The manures from the barn are used on the wet, heavy soils ; the ashes on the lighter 
soils. The manufactured fertilizers do best on the moist land, unless there is plenty 
of rain. After the land is prepared it is planted with the Ross horse planter, which 
moves all rubbish out of the way, prepares the seed-bed, makes the farrow, drops the 
seed, fertilizes, covers, and rolls the land over the seed. It also marks for the next 
row. If the land is weedy and requires early cultivation I use the Ross hand wheel 
hoe, by which a man can hoe from four to six acres a day; if not, when the com is 
large enough I use the Ross horse cultivator first and afterward the hilling machines. 
The work is done better with these machines than men can do it with hand hoes. 

The above is my method of raising corn. It never fails. For fifteen years no drought 
has troubled my crops. 

The first year I used no manure, and the yield was not over 30 bushels sheUed com 
per acre. Since that time there has been barn manure, ashes, and some superphos- 
phate applied every year, and the result has been a yearly increase of the crop. 

As we raise com it does not cost over (1.25 per acre to plant and hoe it through the 
«eason« Do you ask how it was done f I pay my h4red man $15 per mouth and board 
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him on the fa^m. He will plant and hoe, with a little assistance, the 30 acres, and 
do enough other work to nearly or quite pay for his board. We are thus able, on 
good ffunning land not worth over $75 per acre, to produce com at a very small ex- 
pense. In the New England States the fodder, if properly managed, will about pay 
the whole cost of raising the crop, and leave the corn for a net profit. 

When com is grown, cut up, bound and stooked in the field, it is then raised and 
ready for feed. Then commences another branch of the business ; that is to say, mar- 
letting. We may waste the whole crop, or feed or dispose of it in such a way as to 
nearly or quite double its value. From my own . experience for fifteen years past, I 
am satisfied that to husk, bin, shell, carry to tnill, pay the miUer for ^nding, and 
letnm to the bam in meal, costs &om 30 to 40 cents per bushel, accordm^ to wages, 
the distance firom miUs, &.c. That being the fact, it is really worth bat httle at the 
present prices of 50 or 55 cents per bushel. I have for two years past used a husking 
machine in the bam, and done the shelling and grinding by horse-power, and yet I 
am of the opinion that there is more net profit in feeding corn and fodder in the bun- 
dle, and buying Westem com, than in husking and grinding our own com in the 
Eastern States. We have for six years fed much of our com m that way, and used 
the money it would have cost to'harvest and get our own corn into meal, to buy sur- 
plus meal for our extra feed and manure heap, which has a great tendency to improve 
the farm. 



VEGETABLE FIBERS IN THE COLLECTION OF 
THE DEPARTMENT OF AGRICULTURE. 

IiETTEB OP SUSMITTAIi. 

New York City, May 22, 1880. 

Dear Sir : I herewith submit to you my fiber report, which has been prepared as 
nearly as possible in accordance with your instmctions, as a contribution to the fiber 
literature of the times. The report is in two parts ; the first portion, or report proper, 
being a descriptive catalogue of the vegetable fibers at present in the museum of the 
Department of Agriculture, many ot which were collected by myself, through the 
national museum at the Philadelphia Exhibition of 1876 ; and the second portiiTn, the 
results of an inquiry into the present status of fiber industries in this country, pursued 
during the past winter. 

The design of the first part has been to bring together in most condensed form de- 
scriptions of the principal fibers known to commerce, or of value for textile purposes 
in our own and other lands, with sufBcient technical matter for their determination, 
in order that l^eir uses, mode of preparation, and commercial value, may be brought 
to public attention. Such a work it is thought will prove of great value to many inter- 
ested in fiber Industries, and especially to manufacturers, who are often at a loss to 
know the true value, or position, even, in the vegetable kingdom, of fibers submitted 
to them. 

Many of the species herein enumerated are either indigenous to our soil, or can be 
grown in some portion of our vast domain ; they should be better known to agricult- 
urists as well as manufacturers, as a knowledge of such sources of wealth is the first 
step towards utilization. 

I would also suggest that, by means of such a work, the usefulness of the museum of the 
department as an educational institution may be extended to those who are unable to 
personally examine and study its collections in this particular branch. That it may 
also serve as a stimulus to the forming of other similar collections, for public instmc- 
tion in our colleges and natural history museums, I have no doubt. 

The second portion of the report relates particularly to our fiax and hemp industries, 
the subject having been treated only in its practical bearings as an element of national 
prosperity. J.ute, as intimately connected with the fiber manufacturing interests of 
the country, has received due consideration, and a closing portion of the report is de- 
voted particularly to the cultivation and preparation of other fibers which should re- 
ilfiive attention in American agriculture. The report has been prepared particulwrlj^ 
32 AO 
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with a view of impressing npon our farmers at this time the importance of fiber culti- 
yation as an element of farm practice, in the hopo that languishing industries mskj be 
reviTed, and new ones established. The present extent of American fiber iiidiistzief 
is shown, the best practice in regard to cultivation and preparation of the fib^ has 
been given, and- the subject of manufacture and machinery briefly considered. The 
special encouragements and hinderanccs have been carefully and impartially 
in the hox>e that those most interested may profit by the suggestions. 

I take this opportunity of bringing to your notice the names of a number of gentle- 
men and firms, to whom I am under obligation for kindly assistance rendered, aft w©U 
a<s for specimens of fibers which are herewith presented to the museum. My acknonrl- 
edgements are specially due to Mr. Emile Lefranc, of Philadelphia, Prof. S. Water- 
house, of Saint Louis, Dr. Samuel C. Brown, of Newark, N. J., Mr. J. R. Proctor, 
Fraijikfort, Ky., Messrs. Tucker, Carter & Co., and Barbour Bros., of New Yorlc Citj, 
Messrs. R. B. Storer &, Co., of Boston, and Joseph Chisholm, of Salem, Mass. 

Specimens of fibers were received from Mr. Chisholm, Messrs. Storer & Co., irlio 
donated some fifty or more samples of foreign flax ; Cable Flax Mills, New Toric, Ml. 
Lefranc, ramie; Mr. D. Hickox, Springfield, 111., who sent samples of flax and abutilon 
paper; A. Stoner, Stony Point, L^., and Charles Lauga, New Orleans, La., samples of 
bagasse, and paper made from it. 

I have also to thank you for kindly assistance In supplying and sending out the 
circular to manufacturers, and for encouragement and co-operation in the work. 
I have the honor to be, very respectfully, yours, 

CHARLES R. DODGE. 

Hon. Wm. G. Le Duc, 

(kmmisaioner of AffricuUure. 



VEGETABLE FIBEBS. 

PABT 1. 

Very large and valuable additions of textile and other fibers have 
been made to the museum in the last two years, embracing not only a 
full series of the more valuable foreign fibers, but many that are rare 
and Uttle known. As these are in many instances accompanied by in- 
teresting and reliable data, and as the fiber series is now quite complete, 
it seems fitting that the coUection should be fully described for the 
benefit of the many who are unable to avail themselves of the benefits 
of the museum. To that end, at your request, I have prepared the fol- 
lowing rei^ort on the vegetable fibers at present upon exhibition in the 
museum, with i)articular reference to those generally mentioned as miscel' 
laneous fibers^ many of which are comparatively little known in tMB 
country, even to our manufacturers. 

Many of these form large industries in foreign lands, that "are consid- 
erable sources of wealth, some of which might, perchance, be produced 
in our own country and add to its already vast resources. Others are 
known only to a very limited extent as commercial products, and are 
chiefly valued by the natives of the countries in which they are indige- 
nous, who prepare and manufacture them rudely for personal wants ; a 
few, perhaps, are almost entirely unknown, and their names, rarely, if 
, ever, mentioned in lists of fiber plants. Although the report includes 
j the principal known vegetable fibers and fibrous substances of which 
'specimens could be obtained, a few, already well known in the United 
States — cotton, flax, ramie, jute, and hemp — have been given but a pass- 
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mg coiisideration, as their mode of growth and preparation, as well as 
tl^e appearance of plants and fiber, are matters with which the majority 
of our readers are more or less familiar. 

The aim has been to give, first, a list of plants producing these fibers, 
with the scientific and common Enf^lish names by which they are desig- 
nated, and the native names by which they are known in countries 
where they are indigenous 5 habitat of the plant, and geographical dis- 
tril?ution; mode of cultivation, where cultivated, preparation and uses; 
appearance of the fiber, and comparisons of tenacity with other weU- 
kliown fibers, hemp {Cannabis sativa) having generally been taken as the 
standard ; general remarks as to production, &c., where such data have 
been thought of interest, or the fiber produced has any commercial im- 
portance. 

As to classification, for convenience of reference, in a report of this 
nature — ^which is intended as a partial descriptive catalogue — the plants 
have been arranged by families. This enables the reader to note their 
relations to each other in the vegetable kingdom, and gives a botanical 
interest to the report in addition to its economic bearings. A few pages 
farther on an economic classification has been given, based upon the 
value of the fibers in relation to the uses for which they are adapted. 
This classification is recommended as a basis of museum arrangement, 
as the economic value of the various fibers in an industrial museum is a 
matter of far more interest to the general visitor than ^their scientific 
relations. This classification or arrangement has been partially followed 
in the museum of the department, and in its practical aspects is the only 
useful one that could be adopted. 

The scientific name of the plant producing the fiber has been deter- 
mined in nearly every instance — ^but two or t^ee species only remaining 
unnamed — and it designates the species in the descriptive list. In this 
way only can confusion be avoided, for these names are known to all 
countries, while the common names are more numerous than the coun- 
tries producing the plants, and differ in various sections of the same 
country. The commercial nomenclature has been very much confused, 
and to such a degree that several fibers may be known by the same 
name, while perhaps each fiber at the same time has half a dozen other 
names. A great source of confusion is the extended use (often indis- 
criminate) of the word hempj which in some cases even is made sy- 
nonymous with the word fiber, as " Jute hemp," several specimens having 
been received into the museum with this labeling. There is but one 
true hemp, aiid that is the product of Cannabis sativa ; it is known how- 
ever as "±lussian" or " Petersburg hemp," "Europe hemp," "Himalayan 
hemp," " Deyra " or "Arracan hemp," " Kota Kangsa hemp," &c. Other 
fibers bearing this name are: " Sunn hemp," Crotalaria juncea, which is 
known in the markets as " Calcutta hemp"; " Madras hemp," " Conka- 
nee hemp," "Bombay hemp," and "Brown hemp," wlule the true 
"Brown hemp" of Bombay is Hiiiscus cannabinus^ also called " Deck- 
annee hemp." " Jubbulpore hemp" is the product of Crotalaria tenui- 
foUaj and " Bowstring hemp," Sanseviera Zeylanica, also known as "Afri- 
can hemp^" while Calotropis gigantea is also called " Bowstring hemp " 
in India. "Manila hemp" is the well-known fiber of Musa textiliSj and 
" Eosella hemp of Hibiscus sabdariffa — without synonyms. One of our 
indigenous plants, Apocynum cannabinum^ produces " Indian hemp," 
while Indian hemp in the East Indies is Crotalaria juncea^ named pre- 
viously Agave Sisalana — a plant that might be grown in our own coun- 
try — produces " Sisal hemp," which, to make still greater confusion, has 
been called "hemp grass" (also "Mexican grass" and "silk grass"), 
when it is not a grass in any sense of the word. 
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The name " grass" is also given to a number of fibers which cannot 
be classed with the Graminece. " Monkey" or "Para grass" is the fiber 
of a palm, Attalea fuwifera^ and " Bear-grass" is a name given not only 
to two species of Yucca, but to Dasylirion graminifolium, widely dis- 
tinct plants. Even "China grass" is a misnomer. " Eita" is the fiber 
of Agave Americanaj and the name has also been applied to Bromelia 
sylvestris. In the same catagory Agave Sisalana produces " Henequen" 
fiber, and this name is also givien to Yucca fiber in some of the European 
markets, doubtless from having been exported with the true Henequen. 
So the name "Tucum" the fiber of Astrocaryum tucuma^ in Brazil, is also 
given to Ba^itris setosa^ and the synonyms are " Tucum, Tecum, Tioum" 
and " Tucuma," variously applied to several plants. 

When we come to native names the case is almost a hopeless one, 
jute having sixty-four difierent appellations, from " Pat" to " Bow mooch- 
kee koshta," in IndJ a alone. Then there is much confiision in regard to the 
spelling of names by different authors, in some cases their orthography 
being so varied as to make totally different names, and their similarity can 
only be traced by pronouncing them aloud without looking at the letters. 
{Jeetee and Chitee are examples.) A very few of the commonest of these 
native names, however, have beei^ given to make the list of more value 
in naming species, as frequently the writer has had but an obscure 
native name by which to identify the fiber and learn its history, and 
more than once, after fruitless endeavors, has stumbled upon the name 
in connection with a better known one, after which it was an easy 
matter to verify the names and establish the species. 

It is impossible to give the habitat of some of the fiber-producing 
plants of our list, the native homes of well-known species often being 
the hardest to determine, as, by cultivation from remote ages, they have 
become denizens of the whole world, and, escaping from cultivation, 
are found side by side with truly native species, holding their places 
with them in the struggle for existence. The cotton plant and the cocoa 
Xjalm are familiar examples. Much study has been given to the subject, 
much has been conjectured, and much written, but in the end, while we 
are willing to accept the statements, \^e lack the proof. Plants are in- 
troduced from one country to another in various ways. The cocoa palm 
is thought to have been disseminated to the four quarters of the globe 
by the waves and tides of the ocean, and other plants have likewise 
been carried by the seas to remote lands, and there sprung up, fruited, 
and established themselves. 

A recent 'German writer, in speaking of the American plantain (see 
fiber list), which grows in such luxuriance in the tropics, and is seedless^ 
suggests that the importation took place while the polar regions enjoyed 
a tropical climate, and was brought by emigrating Asiatics by way of 
Kamtchatka and Alaska. With species that have become introduced 
in more modem times, it is easy to Israce them to their native homes. 
The study of the geographical distribution of plants is an interesting 
one, and one, too, that has a practical bearing upon the industries of a 
country, and especially in relation to agriculture, and whether we wish 
to bring a new fiber plant from a remote country, or a new wheat from 
a distant State, there is but one question to be asked: "WiU it grow 
here?" 

Many of the fibers in this list are derived from plants that are found 
growing without cultivation, and the fiber only used to a very limited 
extent l»y the natives, and prepared in the rudest manner. Other plants 
are cultivated, and the fiber extracted by uniform methods of prepara- 
tion, and in all such cases brief data have been given commensurate 
with the importance of the fiber. To those species which produce 
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fibrous material of commercial importance, as full a history of tlie modes 
of cultivation, preparation, &c., has been given as is compatible with 
the limited space olfered in a report of this nature. 

Fiber has been used in all ages and in all countries from the remotest 
periods, either as clothing or cordage. Even our first parents are re- 
corded as sewing fig-leaves together for clothing. From the primitive 
use of fiber and fibrous material, limited to that sufficient for personal 
requirements only, its production and preparation has come to be among 
the largest industries of the world, not only furnishing to man textile 
fabrics in untold variety and perfection of skill, but administering to 
his comforts in a thousand ways through its varied uses, and at the 
same time giving him employment and means of livelihood. 

The vegetable fibers, in their economic relations, may be divided into 
six classes, according to their uses, as those suitable for fine spinning 
and weaving, for coarser spinning and weaving, and for fine cordage ; 
for coarse cordage and unspun woven fabrics, very coarse cordage and 
mats 'y for upholstery purposes, and lastly for plaiting or weaving me- 
chanically, as baskets, hats, &c. To make the report more valuable as 
a work of reference, the complete list of described fibers is here given, 
the species classified under their appropriate heads to show the economic 
value of th^ fiber, and reference made to the families in which they are 
described, which have been numbered consecutively for the purpose? 
The initial letters following the names of the species show the extent 
that the fiber is utilized — whether used in the arts and known as a com- 
mercial product, A 5 used chiefly by natives in the countries where it 
abounds, N; or prepared only experimentally, or used as a fiber to a very 
limited extent, E. The figures refer to the famiUes in the body of the 
report: 

ECONOMIC CLASSIFICATION OF FIBERS. 

h'-Fibers extensively employed in the arts^ capable of "being spun and woven into fabrics of 

fine texture. 



Boelmeria nivea. China grass. Rhea, 14, 
A. 

Goasypium herbaceum {et at,). Cotton, 2, 
A. 



Linum uHtatitsimum, Flax, 5, A. 



II. — Ffhers that are or may be employed in the arts, capable of being spun and woven ini^ 
fabrics of inferior durability or coarser texture, and also applicable to fine cordage. 



Abelmoschus esculenius, Okra, 2, E. 
Abutilon avicennce, Indian. MaUow, 2, A, 

slightly. 
Abutilon Bedfordianum. 2, E. 
Abutilon mollis. 2, E. 
Abutilon oxycarpum. 2, .E. 
AbuUlon striatum. St leaked Lantern 
' flower, 2, E. 

Abutilon venosum, Veiaed Lantern flower, 
2, E. 

Asclepias cornuti, WJJs : or silk weed, 11, E. 
Astrocaryum tucuma. Tucum, 20, N. 
Calotropis gigantea. Mi idar Yercmn, 11, N. 
Cannabis sativa. Hem p, 16, A. 
Cor chorus olitorius ami capsularis. Jute, 
4, A. 

Crotalariajuncea, Himn hemp, 6, A., N. 
Crotalaria tenwifolia, Jnbbnipore hemp, 
6, A. 

Hibiscui cannabimum Brown hemp. Am- 
bareoi 2, A. 



Hibiscus heterophyllus. 2, B. 

HiMcus moscheutos, (Swamp rose mal- 
low), 2, E. 

HiUscits mutabilis. 2, E. 

JSiUcus Eosa-sinensis. (ChineBe rose), 2, 
N. 

Hibiscus sdbdariffa, Rosella hemp, 2, N. 
Hibisctu sorbifolia, . 2, E. 
Hibiscus splendens, (Hollyhock tree), 2, 
E. 

Hibiscm (Paritium) tiliaceu>s, 2, N., ("West 
Indies.) 

Phormium tenax. New Zealand flax, 22, 
A., N. 

Sida retusa. Queensland hemp, 2, N., A., 

slightly. 
Sida rhomiMfolia. 2, A., N. 
Spamumnia africana. 4, N. 
Triumfetta semitriloba. 4, E. 
Urena lobata, Chumma (Brazil). 2, A., N. 



502 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 



in. FtbeT^ capable of employment in the arts or used ly natives chiefly in the manufat^e •/ 
oordagty twinCj netSj ^c^, sometimea woven into fabrics or beaten into cloth or "toppa." 



Agave Americana. Pita (century plant), 
19 A., N. 

Agave Sisalana. Sisal hemp, Henequen, 
19, A. 

Ananassa saliva. (Pine apple), 18, A. 
Apocynum cannaMnum. Indian hemp, 10, 
N. 

Bromelia haratas. {^ee B. sylvestris.) Ca- 

ragnata, 18, N. 
Bro7nelxa sylvestris. Ixtle and Istle, 18, A. 
Broussonetia pap^rifera. Paper Mulberry, 

15. N., A. 

Cocos nudfera. Coir (cocoa palm), 20, A. 
Cocos crispa. Pita de Corojo, 20, N. 
Cimmersonia echinata. Brown **Kurra- 

jong,''-3,N. 
Cordyme pvmilis. (Dwarf pahu lily), 22, 

£. 

DapTme isnnifolia, 13, K. 

DasyUrion gramvnifolium, "Bear srass 

fiber," 18, E. 
Datyanth0a txcelsa. (Spear Lily), 19, E. 
J^aCcena draco. (Dragon's blood tree), 22, 

£. 

ISttoalyptms olliqua. (Stringy bark), 8, E., 

(other species, N. ) 
ticus — . (Inner bark), 15, N. 
Fourcropa cubensis. Cuban hemp, 19, N. 
Zagetta linetaria. Lace bark, 13, 
Jk^naria Patersonii, (Norfolk Cow-itch 

tree), 2, E. 



Marsdenia tenacissimi. Teetee fiber, 11, N, 
Afusa paradisiaca. , (Plaintaiu), 17, A. 
Musa sapientum. (Banana), 17, N. 
Musatextilis. Manila hemp, 17, A., largely. 
Pimelia axiflora. 13; N. 
Plagianthus hetulinas. (The Ribbon tree), 

13, N. 

Piagianthus pulchellus. 3, N. 
Pterocarpus santalinus. 6, E. 
Sanseviera guineensis. African hemp, 22, A. 
Sanseviera latifoUa. 22, N. 
Sansevierd zeylanica. Bowstring hemp, 
22, N. 

Sesbania aculeata. Dnnchee fiber, 6, N. 
Seahania macrocarpa, "Colorado RiT«i 

hemp," 6, N. 
Sterculia acerifoUa. (Flame tree), 3, E. 
Sterculia lurida. Sycamore of Australian 

Colonists, 3, N. 
Tilia cordata, (See T. Ewropeai). 4, IS, 
Urtica gigas. (Tree nettle of Australia), 

14, N. 

Tucca angusUfolia. Bear grass, 22, N., A., 
slightly. 

Yucca dUnfolia, Aloe-leayes; Adam^S 

needle, 22, N. 
Yucca baccata. 22, N. 
Yucca fllamentosa. Also called Bear i 

22, A. 
Yucca gloripsa. 22, N. 
Zea mays, (Maize— Indian com), 2& B. 



IV. — Fibers or bast, chiefly employed by natives in the manufacture of coarse cordage, 

mats, jrc. 



Astelia BanTcsii, 23, E. 
Attalea funifera. Monkey grass, Fissiaba, 
20, A. 

Bauhinia raeemosa. (Maloo climber), 6, N. 
Bauhinia splendens. (The chain creeper), 
6, N. 

Bombax Munguba. Embirusn, 3. N. 
Caryota urens. (The Jaggery palm), 20, N. 
Commersonia Fraseri. " Tye plant," 3, N. 
Cordia gerascanthus . 12, E. 
Cordia macrophylla. 12, E. 
Cordia sebastina. 12, E. 
JHanella latifolia, ii2, E. 



Dombeya Katalensis. 3, E. 
Juncus vaginatus. ( Sheathed Rush), 93, If . 
Kleinhofia hospita. 3, E. 
Muniingia calabura. 4, N. 
Ochroma lagopus. (Cork- wood tree), 3, E. 
Sterculia diversifolia. Victorian bottle tree, 
3, E. 

Sterculia lurida. 3, E. 
Sterculia rupestris. Queensland bottle tree^ 
3, E. 

Tilea europcea. Linden, 4, A., in Rusiis. 
Xylopia sericea. "PyndayDa,'' 1, N. 



V, ^F^ous material, vegetable hairs, ^c., principally derived from seed-pods, suitable f%r 

upholstering purposes only. 



AtcUpias comuti. Milk or silk weed (pods), 
11, E. 

Asclepias (See -4. eomuH), N., in 

South America. 
Bombax (species). Silk cotton, 3, A., 

slightly in South America. 
dbotiummenziesu, Pulu. (Tree-fern), 26, 



A., slightly. 
EpiloUum, sp. (WiHow herb), 7,. E, 
Eriodendron 0amaum9. (See Boanbax), 3^ 

A., slightly. 
Jpyonsia reticulata. 10^ E. 
Tillandsia usneoides. Southern moss^ 1% 

A* 
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VI. — Fibrous matei-ial and miscetlaneout substances, vol stricilfj filer,** in manufacturt 
only plaited or coarsely wovm^ without manijpulationj into baskelSj haiSf matSf ^c, 
orpa^er. 



ArmnMnaria teda. Cane fiber, 25, A., 
slightly. 

Carludovica palmaia. (Screw pine), 21, A. 
C7iam(5rop» (species). Palmetto), 20, A. 
Cladium radula, (The hlack reed), 24, N. 
Daphne eannabina, 13, A., slightly, in 
Asia. 

Lepidosperma elatius. Tail sword grass. 



Lepidosperma fiexuosum. Slender sward 

grass, 24, N. 
Luff a cylindrica. Sponge cucnmber, 9, N. 
Stipa tenacis»ima. Esparto, 25, N., A., 

paper. 

Spnrtina cynosuroides. Cord grass. A., pa- 
per, United States. 
Oreodoxia regia, *^ Palma real," 20, N. 
Pandanus utilua. Screw pine, 21, A. 



As will be se^ by reference to the list, many of the fibers ennmerated 
have only been experimentally prepared or are in use only by the 
natives of the countries in which the plants abound, and to a limited 
extent. Many of these are produced from trees of large size or slow 
growth, and while the fiber may be of fine quality, and perhaps easily 
obtained, it could only become a commercial product in proportion to 
the extent of existing supply. 

Many others would in cultivaticn produce fiber, fine and strong in 
itself^ and useful for many purposes, but which could not compete in the 
markets with better known fiber for the same purposes. The list, there- 
fore, of really useful fibers, cultivated as a national industry, is named 
to an exceedingly small number, and in our own country the list is nam^ 
stall smaller (at present), as the question of economical extraction of the 
fiber is a vital one. 

Some of the plants in Group II could be grown successfully in por- 
tions of the United States, but the want of an economical and successM 
means of preparation would prevent the utilization of the product, Bnd 
hand manipulation is entirely too expensive. Were ^VQ all to grow Ma- 
nila hemp, which is as yet hand-prepared, our laborers are not poor 
enough to work for 18 cents a day, which is the utmost a native fiber- 
cleaner can earn (in a day) on the Philippine Islands. 

The extraction of bast fiber j&'om the woody stems of exogenous jAontA 
is attended with difficulty, and no really satisfactory machines have been 
produced to perform the work. Eamie and jute are still prepared in 
China and India by the laborious methods of hand manipulation, and 
it is only the want of machinery, that has prevented extensive cultiva- 
tion of those textiles in this country. With endogenous plants, on the 
contrary, extracting or, rather, cleaning the fiber by mechanical means, 
seems to be a matter much more easily accomplished; and among those 
fibers that are already prepared largely by mechanical means may be 
mentioned New Zealand flax, Sisal hemp in Yucatan, and plantain fiber 
in the West Indies (see body of report). 

Some of the fibers in the above list are only interesting as museum 
specimens, as showing the various plants producing fibrous substance, 
or that have been utilized by aborigines in the absence of better m.a- 
terial — mostly grown in a wild state, unworthy of cultivation, yet valued 
locally in their native countries. A few have been prepared experi- 
mentally, some with sufficient success to Warrant more extended experi- 
ment. 

The catalogue Includes all the fibers and fibrous substances in the 
museum at present, with the exception of a few Chinese fibers without 
names, which have not yet been identified. 
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DESCRIPTIVE LIST OF FIBERS. 

That the list may be made more available for reference.by the stu- 
dent or inquirer, the plants famishing the various fibers and fibrous 
substances here enumerated have been grouped in their natural fami- 
lies, and these arranged in the regular order of classification. By this 
means the relations of the fibers to each other in the vegetable kingdom, 
as well as to the various plants producing them, may be noted. Stri(it 
generic order has not in every case been followed, plants of the greatest 
importa.nce having been given first mention in the families to which they 
belong, 

1. — ANONACE-ffi. 

Xylopia sericea, — Known to the Brazilians as the Pyndayha; also called 
Malaquete. The plants of this genus are trees or shrubs indigenous in 
Brazil and warm districts of South America, and also found in the West 
Indies. They are noted for the bitterness of the wood and for the aro- 
matic properties of their fruit and seeds. 

The fiber of the species named, if fiber it can be called, is of the 
coarsest description, and consists only of the cortical layers of bark^ 
which are torn from the trees in ribbon-like strips. These have no use 
that can be dignified by the name of manufacture, and are only rudely 
twisted or plaited by the natives into a kind of coarse cordage, which 
is used to tie fences, and sometimes to secure cattle. A sample of this 
coarsely-twisted rope was received from Brazil (Exhibition, 1876), and is 
a little inore than half an inch in diameter, composed of three strands^ 
each of which contains about nine or ten of these ribbons or strips of 
bast, the interior ones being quite harsh and woody. Doubtless in 
skilled hands finer specimens of cordage might be produced, though 
strictly speaking it does not possess fibrous material. It would be av^- 
able for mats. Xylopia fruticms, known as the Embria in Brazil, fur- 
nishes a similar fiber. It is also a native of Cayenne. But one species 
is represented in the collection. 

2. — Malvace^. 

In this family are included a large number of species of flbervpro- 
ducing plants, found chiefly in tropical countries, though extending into 
temperate climates, as the mallow, and marsh maUow, so common to 
portions of our own country. -The genera represented are AbutiUmj 
Hibiscus^ Sida^ Urenay Zagunariaj &c. The cotton plant, Gossypium^ 
belongs to this family^ though cultivated for its capsular fibers and not 
at all for its bast. It is worthy of note that the cotton plant would pro- 
duce a strong bast fiber if treated in the same manner as hemp or jute, 
but of course it would iSe at the sacrifice of a much more available fiber, 
many times more valuable and useful. 

Some of the foreign representatives of this family find their way into 
commerce, though to a very limited extent, the plants being cultivated. 
The most prominent of these is the Aw&aree, grown in India; PaHtium 
tiliaceum is much prized in the West Indies ; other species have attracted 
attention in various parts of the world, and even our indigenous species 
are not altogether unknown. The species are all trees or shrubs with 
large leaves and conspicuous flowers, and aU yield fiber which is valu- 
able for cordage and many other purposes. 

Abelmosclius esculentus. — Okra and Okro : This plant, which finds a 
;home in the southern portions of the United States, is a native oi the 
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West iDdies* and is as useful as an article of food as for its fibre. Other 
edible species found in the Old World have been united with it, as longi- 
folius of the East Indies, and an African spS&cies called Bammia; so 
it may claim a home in both hemispheres. It is cultivated in South 
France for its pods, and is well known throughout the Southern States 
as producing a favorite vegetable used largely in soups. 

The bark of this species abounds in fiber of fine quality, which can 
be employed for many purposes. In our own country it has been used 
to a slight extent in the manufacture of paper, a specimen of which 
can be seen in the museum in the form of a printed newspaper, from 
Alabama. 

When cultivated for its pods alone, the okra plants are grown at con- 
siderable distance trom each other, and the strength of the plant goes 
to develop leaves and fruit, but if cultivated for fiber the seeds should 
be sown thickly and the plants cultivated closer together, that the stems 
may grow tall and straight and the bark smooth and better adapted to 
the production of fiber, which is extracted in the same manner as that 
of hemp. 

In color the fiber is as white as New Zealand flax — whiter than jute 
as generally prepared for export — but more brittle and of less strength. 
The filaments are smooth and lustrous, and tolerably regular. Another 
sample (received Smithsonian Institution, 1869, locality not given),. evi- 
dently home prepared, as the bast is but little better than separated, 
exhibits considerable tenacity, and would make quite strong cordage. 
This sample is 3 feet 8 inches in length. For microscopic characteristics 
of mallow fiber see Hibiscus cannahinus. The okra is worthy of experi- 
ment, and its fiber might be used to advantage for many purposes for 
-which jute is employed, as coarse bagging, or baling stuff, bui'laps, &c. 

In procuring fiber for Dr. Roxburgh's experiments with this species- 
as to tenacity the stems were cut when the seed was ripe, and were 
steeped a few days before preparing. His tests, compared with hemp 
and jute, are thus recorded : The okra fiber, dry (from India), broke wil^ 
a strain of 79 pounds; wet, 95 pounds; jute iCorchorus oliiorius)^ dry. 
113 pounds; wet, 125 pounds; hemp (Bengal), dry, 158 pounds; wet, 190 
pounds. Hibiscus canndbinum in the same test gave, dry, 115 pounds; 
wet, 133 pounds. Other species of Hibiscus gave as follows: H. sab- 
daviffaj dry, 95 pounds ; wet, 117 pounds; H. strictus (from the MoUucas), 
dry, 104; wet, 115 pounds; and H. furcattiSy dry and wet, 89 and 92 
pounds, respectively. 

The species were not all tested under the same conditions, as some 
were cut when in flower and others when in seed. By these experiments 
we see that okra fiber wet has just half the tenacity of hemp in the same 
state, while jute can be rated one-third higher. 

Hmscus moscheutos. — Swamp rose mallow. — An indigenous species of 
mallow found in many parts of the temperate United States, according to 
Gray, " inhabiting brackish marshes along the coast, extending up rivers 
far beyond the influence of salt water (as above Harrisburg, Pa.), also 
Onondaga Lake, New York, and westward, usually within the influence 
of eialt springs." The plant grows from 4 to 8 feet in height and flowers 
late in summer. 

The value of the plant has been known for many years, though it has 
never been prepared other than experimentally^ and in smallest quanti- 
ties, from the lack of proper machinery with which to manipulate it, and 
place it in a condition to be utilized. During the last year the plant 



* Porcher states that it was introdnced into tbe SontheriL States from AMoa. 
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has been the subject of renewed experiment in Kew Jersey, the better 
means for the extraction of the fiber, now at hand, having made its suc- 
cessful cultivation probable. In the second report of the bureau of 
statistics, labor and industries of l!^"ew Jersey, it is stated that the — 

Recent experiments with the rose mallow at Camden and Newark incline ns strongly 
to believe that jute of equal quality may be obtained from it, and possibly and«r con- 
ditions more advantageous tban from the Ahutilon (avicennce). One very Importaat 
advantage the rose mallow would have over the Abutilon, in respect to the economy 
of cultivation, consists in its being a perennial. Like ramie, the plants once estab- 
lished, the annual cuttings from the stands wouM be a perpetual souro^of profit 
the cnltivator, in case the quality and cost of the fiber meet our present expeet»tioB«. 

Although the plant is generally found, in a wild state, in marshes, or 
upon the margins of streams, or in low wet places, experiment shows 
that it win thrive upon uplands as well. Tweuty years ago rose mallotr 
roots were taken from the place of their natural growth and planted 
upon uplands on the [Delaware Kiver, with a view to utilization of th6 
fiber, and these roots hold their own as tenaciously to-day as when grow- 
ing in their native swamp. More than this, they have defied attempts St 
eriadication, and continue to grow in spite of opposition. 

Samples of fiber produced last year by gentlemen interested in forth^c- 
ifig this industry are considered as "a substitute not only for Asiattc 
jute,* but for secondary gtades of imported hemps.^ 

Samples of this fiber upon exhibition in the museum are evidently 
hand prepared, and of very little strength. There is no doubt, howerer, 
but that a really good fiber can be prepared from this plant, as well 
from allied species which occur from Pennsylvania to lUij^is, and south- 
ward. It would be interesting to test favorably prepared specimens of 
the indigenous species of Eibiscugy to ascertain their relative strength, 
though without doubt the northern species would be found inferior to 
the okra, or species mostly grown in the Southern States. H. gradi- 
fkprus and militaris are other indigenous species yielding fiber. 

Sibiscus cmnabinus. — Hemp-like Hibiscus. — ^This plant, a native of the 
East Indies, is extensively cultivated in many jmrts of India for its fiber, 
which is employed as a substitute for hemp, under which name it is ex- 
ported, though sometimes called bastard jute. It has a variety of na- 
tive names, the most commonly known of which is Amharee, its name 
in Western India. In Madras it is called Palungoo ; it is the Maesta 
plcmt of Bengal, and Deckanee hemp of Bombay ; the Sanscrit name is 
Ndlika. The plant has a prickly stem, the leaves deeply parted, and 
die stem attains a hdght of 6 to 8 feet. 

Though thriving at all seasons of the year, it is generally cultivated 
m the cold season. The seeds are sown as thickly as hemp, in rich loose 
soil, and it requires about three months' growth before it is ready to be 
pulled for "watering" and dressing, the mode of treatment being the 
same as that given the Sunn hemp. Crotalariajuncea (see Legumtno^^ 
Full-grown plants that have ripeued their seed furnish stronger fiber 
than the plants cut while in fl.ower, though the fibers of this species are 
more remarkable for their fineness than for strength. 

As to uses, a coarse sackcloth is made from its fiber, in India (some- 
times called gunny fiber), though its chief employment is for ropes and 
ceardage, it being the common cordage of the country in a few districts. 
Coarse canvas is also ma.de from it. In Bengal it is employed at the pres- 
ent time for all the purposes of jute, and also for making fish-nets and 
paper. Y6tillart says: <'The fiber of H. cannahinus is stiff and brittle, 
and has no superiority over jute, and it is very inferior to that of In^ 



VEGETABLE FIBERS. 507 ^ 

hemp or Sunn." The leaves of the plant are eaten as a pot-hert) in 
many parts of India, the taste being pleasantly acid, not unlike sorrel. 

The fibers of carefully prepared AMaree are (to 5 to 6 feet long. Com- 
pared with ordinary hemp they are paler brown, harsher, adhere closer 
together, though divisible into fine fibrils, possessed of considerble 
strength. Its tenacity tested with Sunn is as 115 to 130. The fiber in the 
present experiment having been extracted from plants cut when in flower. 

V^tiilart states that the fiber of Hibiscus, when minutely examined 
in glycerine, appears as a bundle, the filaments strongly united together, 
BO much so that they are with difficulty separated even after treatment 
in an alkaline solution. The fibers are short, stiff, and brittle; of isuf- 
ficient fineness, but irregular in size even in the same specimens. The 
central cavity, usually narrow, is prominent; cells generaUy terminating 
in fringed points, sometimes having notches or sinuosities in their out- 
lines; some are large, ribboned, and creased, the exterior surface stri- 
ated. These last have very slender walls, which explain the creases. 
Viewed transversely with a high power the fibers are seen to be polyg- 
onal, with sharp angles and straight sides, the polygons pressed com- 
pactly together. The walls are thick and the central cavity round or oral. 

I tod no recent quotations of value, the latest being some tw en ty 
years ago, when the price compared with other fibers was as follows: 
Bnssian hemp, $140 per ton; Hibiscus, $100; and jute, $65. Jute has 
come into such prominence in late years that its prices would probably 
range relatively higher. As high as 600 acres of Hibiscus have been 
ctiMvated in one district of In(fia for fiber alone. 

Sibiscus sabdariffa, — Jamaica Indian Sorrel. — This plant furnishes the 
"EoseBe hemp" of the Madras territories, where it is called "rozeile'' 
or " rouselle," although the name is a corruption of " oseille.'^ It is quite 
similar to the preceding, and is little cultivated for its fiber. In India 
its fleshy calyxes, of a pleasantly acid taste, are much employed for 
making tarts as well as excellent jelly, and in the West Indies for mak- 
ing cooling drinks. 

MiUams sorUfolia and imttahilis. — ^Both of these si)ecies a^e indigiKB«>»s 
in Queensland, from whence the specimens were received (Exhibition, 
1876), labelled "Eosella hemp," but incorrectly. jBT. mutdbilis is also a 
native of China, but grows in India and other Eastern localities. Fiber 
of S. tetracuB was also received with the above, but does not differ 
materially. 

Hibiscus splendens, — Holly-hock tree. — Fiber from this species, a native 
of Queensland and IS'ew South Wales, was received from Victoria (Ex- 
hibition, 1876), prepared by Dr. W. K. Guilfoyle, director of the Mel- 
bourne botanic gardens, who states that the species is a splendid tree, 
growing to the height of 20 feet or more. It is very pubescent, bear- 
ing large pink flowers resembling holly-hocks in size and appearance. 
The fiber is suitable for cordage, fish -lines, paper, &c. 

* Hibiscus heterophylhis. — Also a native of Queensland and!N'ew South 
Wales. The fib«r was prepared by Guilfoyle from Victorian plants- 
"This is a tall shrub of quick growth, and the bark is rich in fiber ot 
good quality." 

Sibisctts Eosa-sinensis^ &c, — There are several other species of msJlow 
fiber in the collection (Smithsonian Institution, 1869), but as th«y are all so 
similar in appearance, a detailed description of each is unnecessary. 
The species aTe H. Bosa-sinensis, the Chinese rose; H. litifolia, "Hly» 
flowered shoe-black;" H. tetracus and J?. latifoUa^ habitats not given. 

* Speoles indicated by the asterisk have been separated into th» genus Pori^mt 
For coBTmienee, kowever, we will considei them under their old generic names. 
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^H. elatm^ of the West Indies, incorrectly labeled "Maboe," is a tree 
growing to a beigbt of 60 to 80 feet. The Mahoe pr Mahaut, of tbe West 
Indies, H, arboreus, grows to a height of 16 to 20 feet, and its bark fur- 
nishes a superior fiber, which, iaccording to Squier, ^4s not at all inferior 
to hemp for most purposes." The fiber is naturally soft and white, and 
is admirable for the manufacture of paper. 

^RihisGus tiliaceus, — This fiber, thou^ not in the collection, is worthy 
of passing mention. It is called iftajagua in Central America and the 
West Indies, where its fiber is much used for cordage. It is little affected 
by moisture, and is, therefore, selected by surveyors for measuring-lines. 
It is the Bola of Bengal, and is found throughout tropical and subtropi- 
cal regions of both continents. The native method of preparing the 
fiber is to strip the bark from a branch — when a rope or piece of cordage 
is wanted — and holding one end firmly between the toes, first tearing 
it in strips, it is twisted by the hands. "It was generally cultivated in 
America prior to 1492." 

Abutilon avicennce. — Indian Mallow. — This is another malvaceous 
plant that has been cultivated in the United States to a limited extent, 
it is an annual, usually growing to the height of 4 feet, though in 
cultivation stalks 6 feet high are common, and Professor Waterhouse 
records a height of 8 feet in Missouri. Gray states that it was intro- 
duced from India, and when found in a wild state has escaped from ciil- 
tivation. It grows so freely upon any rich soil, even thrusting itself in 
and growing spontaneously, that it has almost come to be considered 
a farm pest in many portions of the country. It grows luxuriantiy 
throughout the West and North, the line of States from Ohio to Missouri 
producing even now vast quantities of the fiber, which rots and goes to 
waste upon the stalks every year. The fiber is strong, glossy, and white, 
and the ligneous body of the plant gives more cellulose for paper stock 
than many other species, Mr. Lefranc considers it superior to Indian 
jute, and finer than Manila hemp, and he classifies it, in value, between 
Manila and Italian hemp. 

Extracted from the plant in its yonng staffe, it would be fine enongh for textile 
fistbrics. Bnch as carpet-yams and fiUings. It takes readUy any colors, and its natural 
Inster displays more in the aniline dye than in any other, a great advantage over In- 
dian jute, which is antagonistic to cheap bleaching and dyeing. 

The seed of the plant is so hardy that it is not afifected by the severest 
winter. Within a few years efforts have been made to introduce the fiber 
into commerce, and to that end it has been the subject of experiment, both 
as to cultivation and manufacture, with results to a certain degree satis- 
factory, though perhaps the high standard of excellence that has been 
claimed for it by enthusiastic experimenters has hardly been realized. 

Fully ten years ago it attracted considerable attention in the West, 
and particularly in IlUnois, through the endeavors of Mr. J. H. McOon- 
nell, who demonstrated its value by manufacturing it into thread, cord- 
age, rope, &c. A State fair committee in 1871 reported upon these 
manufactures, and stated that the fiber gave flattering promise of utility. 
According to this report the plants are stated to grow 9 to 14 feet high; 
that the seed should be sown 12 to 16 quarts per acre, in corn-planting 
time, in the same manner as hemp ; that it is cut with a reaper, shocked 
like hemp till cured, then water-rotted like hemp ; a volunteer crop will 
spring up the last of July, which can be dew-rotted. The cost of cut- 
ting is given at 75 cents per acre; water-rotting, $10; dew-rotting, $5; 
hand cleaning, $12 ; and half as much by machinery, making the total 

•Species indicated by the asterisk have been separated hito the genns PariUunw 
For convenience, however, we mU consider thdm nnder their old generic nameii 
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cost, not including rent of land, $19 to $31. Messrs. McConneU offered 
$100 per ton for all water-rotted that could be furnished, and $75 for the 
dew-rotted. The crop is not exhausting to the soil if the refuse is re- 
stored to it. 

In the last two years it has been the special subject of investigation 
and experiment in the State of Ifl'ew Jersey, through the endeavors of 
Mr. Samuel C. Brown. A circular was issued in 1878 for the twofold pur- 
pose of awakening an interest in the feubject of fiber cultivation, and to 
ascertain what portions of the State were best adapted to its cultivation. 
From their investigations and experiments, it is settled that there really 
need be no difficulty in fiber cultivation, the material point being to as- 
certain the best conditions under which to convert hitherto uncultivated 
plants into those of future industrial significance and profit. Mr. Brown, 
in his first report * on the subject of Abutilon fiber cultivation, says : 

It must be remembered that success in this new field of enterprise is dependent upon 
the cost of the product. Unless we' can substitute mechanical appliances to oSaet 
the cheap labor of India, we cannot hope to attain success in producing jute fiber. 
But we need not entertain doubts m reference to future mechanical achieyements in 
manipulating either jute t or ramie filaments. 

These industries are adTOcated in the interest of the public, hence every encouraging 
feature pertaining thereto should be disclosed. We have had two interviews with im- 
porters of jute, with samples of New Jersey jute fiber in hand. We sought these inter- 
rifrws with the view to determine, by unfriendly criticism, the character of the domes- 
tic article. The gentlemen were informed of the circumstances under which our 
Muoples were prepared, with the further assurance that they were not equal to what 
would be produced from the same garden plants later in the season. The qaality, 
however, was proiiounced to be very good, and, furthermore, that if we " never pro- 
duced anything better than that our country had something of gi-eat value and stUl 
farther, that "America would become an exporter of jute." The other gentleman we 
Bnbsequisntly met, who is engaged in the jute trade, and a resident of Calcutta,. after 
examining with the deepest Inteiest our specimens of jute {Abutilon avicenmE) Sind 
ramie, had the kindness to say, " I would not be surprised if you did succeed in pro- 
ducing jute some day." The value of this concession was greatly enhanced by the 
indescribable disinterestedness with which it was annoimced. 

It is stated that an acre of ground will produce 5 tons of Abutilon 
stalls:?, and about 20 per cent, of pure fiber is obtained after preparation. 
Considered superior to jute fiber as imported, the long fiber is fully equal 
in value to Calcutta prime jute, and Philadelphia rope manufacturers 
have already offered to buy any quantity at the highest market price for 
jute. Bleached and cottonized for fabrics, Mr. Lefranc pronounces the 
Abutilon fiber good for weaving tissues and for mixing with a certain 
class of woolen goods. Abutilon avicennce in its crude state is worth 
from $8 to $10 per ton. In regard to its preparation the authority above 
quoted says : 

In India, jute is rotted in water and separated by hand from the ligneous body. This 
method cannot succeed in America. As with ramie, machinery and chemicals must be 
substituted for the production of American jute (Abutilon). As explained in the case 
of ramie, the jute industry can be most successfully established by organized agencies 
through which farmers could sell their raw crops by the ton. At $10 per t6n for dried 
stalks in proper shape, the grower and the manufacturer could realize, respectively, 
legitimate profits from the new industry. » » We have more inducements to 
embark in the production of jute than the. East Indian had. The superiority of our 
staple, the mechanical facility for treatment, and the ready home market, now sup- 
plied by the foreign article, open the road for successful enterprise in the development 
of this new industry. 



* First annual report of the bureau of statistics, labor, and industries of New Jersey. 

tBy "jute," Abutilon avicennas is meant. The application of the name ''American 
jute " to the Indian mallow seems somewhat out of place, as the term should be used 
only to designate fiber from the jute of commerce (Corchorus oHtorius) grown in our 
own country. Should such cultivation ever be attained, "American jute will then be 
most appropriate. 
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Ab 1 have stated, the plant grows readily in any rich soil suitable for 
corn or potatoes. Its seed is so tenacious of vitality that frosts do not 
injure it, while it sows itself and even encroaches, year by year, upon 
contiguous land to that upon which the plants are cultivated. Viewed as a 
farm-weed merely, this habit makes it troublesome, though it establishes 
the fact of ready cultivation. This point being settled, the only remain- 
ing question relates to the preparation of the fiber, which must be cheaply 
accomplished, and in a manner that will give the least trouble to the * 
farmer, as there are few who would go to the trouble or expense of pre- 
paring pools for steeping the crude product, as is the custom with jute 
in India or flax in other countries. Mr. Brown mentions in a recent re- 
port (see appendix. Article I) that, from experiments made in 1879, it is 
thought that the steeping or rotting process can be dispensed with en- 
tirely, and that the labor expended upon this crop by the farmer will bo 
no greater than attends the growth of wheat or rye. 

Professor Waterhouse, of Washington University, Saint Louis— an au- 
thority upon all questions pertaining to jute and allied fibers — writes 
that, in his opinion, the cultivation of the Ahutilon avicenruB for its fiber 
is susceptible of development into a source of great wealth to the coun- 
try. In reply to a request for recent facts touching its usefulness as a 
fiber plant, I received from him a manuscript copy of a letter* writ- 
ten to Mr. Brown upon the same subject, with the privilege of publica- 
tion. As it contains much interesting and valuable information, I gladly 
reproduce it entire in the appendix. 

The important question of machinery for the preparation of this, as 
well as other vegetable fibers, has received a partial solution in the 
efforts of Mr. Lefranc, of Philadelphia, and Mr. A. AngeU, of Kewark, 
S". J. The Lefranc ramie machine, fully described in the annual report 
of this department for 1873, is found available for this class of fibers, 
and during the entire summer of 1879 its inventor was engaged in ex- 
perimenting with the Abutilon fiber, with a view to discover new methods 
of treatment. Mr. Lefranc believes that his efforts have resulted in the 
discovery of " a combined chemical and mechanical process by which 
the intrinsic and industrial value of jute (Abutilon) can be greatly en- 
hanced at comparatively small cost. The practical advantage of this 
refining process consists in obtaining a vegetable wool, wMch is so 
nearly akin to coarse animal wool as to render their union in coarse 
fabrics advantageous, and for additional possible uses by itself a val- 
uable substitute." The AngeU machine is of quite recent invention, hav- 
ing been patented September 16, 1879. Mr. S. O. Brown informs me 
that it does its work in a very satisfactory manner, and he thinks it a 
^valuable invention. He makes the further statement in a recent report 
that "it has achieved such results as to entitle it to public recognition 
as being in the line of devices for promoting the fibrous industry." 

A bounty bill to encourage the production and treatment of fibers in 
the State has passed the legislature and become a law. There is a 
clause in it which relates to the Abutilon, called "American jute," in the 
bounty bill. (See appendix.) 

Douglas Hickox, of Springfield, 111., has had patented an improved 
l^rocess for manufacturing paper from Abutilon. (Issued May J877.) A 
mill was started in Springfield previous to the invention of the process, 
and several thousand tons of the fiber was worked up, but a merchant- 
able paper could not be obtained. Subsequently the process mentioned 
above was introduced into the mill, and Abutilon paper was manufact- 
ured for about eighteen months, after which the fiber was abandoned^ 

• Since the aboYe was written it has appeared in print in the second report of tbo 
New Jersey hnrean of statisticB| labor, and indastriest 
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and straw used in its pla-ce. A series of paper samples submitted for 
inspection are fair wrapping papers, resembling a light manila more 
than anything else. The paper is clear and of firm texture ^ samples of 
flax-straw paper were also included, with a vei^ good specimen of pa- 
per from wheat straw, called "bogus manilla." 

There is a small series of samples of Abutilon fiber in the museun^, 
showing it as extracted, and also dyed to exhibit the facility with which 
it takes colors. The fiber has been used to some extent in the manu- 
facture of cordage and twine. Specimens of rope exhibited at the last 
New Jersey State fair carried off the prize of $100 for the best textile 
products of the State. 

Mr. Hickox states that a factory was started in Springfield, HI., a few 
years ago for the manufacture of rope and small cordage, but from some 
cause unknown to the writer the project was abandoned; Samples of 
twine forwarded seem strong and good. 

Another use to which the fiber was put, though only to a limited ex- 
tent, was in the manufacture of a substitute for feather dusters, a few 
stiff feathers being inserted in a handle in the center of a mass of fiber 
to hold it out in the form of a duster. Other fibers, as hemp, are used 
for the same purpose. I have had no opportunity to examine manufact- 
ures from New Jersey grown Abutilon, though the samples of fiber 
shown me by Mr. Brown seemed v^y strong and good. 

The specimens in the museum are not equal to okra fiber, and the ma- 
terial is quite brittle, so much so that when used as a brush or duster 
they make almost as much dirt as they are supposed to clean away. 

The fiber is used for making paper to some extent in the West. 

Abutilon mollis. — In the Victorian collection (Exhibition, 1876), there 
are four species of Abutilon. which have been introduced into Vic- 
toria firom South America, liike other malvaceous plants, they are all 
fiber-producing, and might prove worthy of cultivation. Dr. Guilfoyle 
says of this species, " though a native of South America, the shrub is of 
exceedingly rapid growth in Victoria. Its fiber is very strong and isuita- 
ble for matting, paper," &c. The sample has been carelessly prepared 
and is not of good color, nor are the fibers well separated. It is never 
quite strong, and in general characteristics resembles that of its allied 
genus Hibiscus. 

Abutilon j56<f/br<2tanww. — Habitat, Brazil. — Victorian collection of 
G-uilfoyle. "A tall, rank-growing shrub, of very rapid growth in Vic- 
toria. The bark yields a fiber of superior quality, suitable for whip- 
cord, fine matting, paper, and perhaps textile fabrics." The fiber has 
been much more carefully prepared than the preceding. It is almost 
white, the filaments fine and regular, and possessed of considerable te- 
nacity. 

Abutilon venosum. — Veined Lantern Flower. — This is also a native ot 
Brazil. Victorian collection of Guilfoyle. " Fiber of fine quality, suit- 
able for fishing-lines, textile fabrics, and paper." Eesembles the preced- 
ing in color and fineness, though appears to be stronger. 

AJmtilon striatum, — Streaked Lantern Flower.— This is the species so 
commonly met with in greenhouses in winter, and growing out of doors 
(in this latitude) in our gardens through the summer. The plant is a 
native of Brazil. The sample of fiber is from Victorian collection. " Its 
bark, which peels readily, furnishes a fiber of very fine texture." As 
this plant grows so readily out of doors in the warmer portions of the 
TJnited States, it might be worthy of experiment, as the fiber is fully as 
sti-ong as the prece(Eng, and coiUd be obtained in considerable length, 
as the shrubs grow to the height of 4 to 6 feet, and, as its bark peels 
readily, could be easily extracted. 
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AbutUbn oopycarptm, — This species appears in the Queensland ooUec- 
tion (Exhibition, 1876), in which country it is indigenous. The sample is 
well prepared, quite white, the fiber soft and lustrous, and appears a 
little stronger than the Victorian sample. A. indicum and polywndrum 
are East Indian species, which furnish a strong fiber for rope-making, the 
first named growing wild in the Bancoorah district, and used as a substi- 
tute for cordage in making fences for gardens, but for no other purpose. 

Sida retusa, — Queensland hemp. — Sida is another genus of malvaceous 
plants growing extensively in the more tropical portions of both hemi- 
spheres. Some of the species abound in mucilage, while the bark of 
others is rich in fiber. The fiber sample was received from Queensland 
(Exhibition, 1876), labeled " Queensland hemp,'' and was accompanied by 
another species, S. rhombifolia, the label of which states that this plant 
**is called Sida retmaJ^ A fine sample of retusa fiber was received 
with the Victorian collection, labeled Queensland hemp, which was 
prepared by Dr. Guilfoyle, who states that the plant has established 
itself in Melbourne, and is of very quick growth, seeding freely. He 
regards the fiber as suitable for fine paper, and for the manufacture of 
cordage. 

The sample of " 8. rliombifolia ^ is very white and lustrous, the fila- 
ments fine and even ; in a portion of the sample the ribbon-like charac- 
ter of the bark is retained, fiUed with delicate indentations, giving it a 
lace-like appearance. These ribbons of fiber break easily, but a twisted 
cord of the finer prepared fiber, the size of cotton wrapping- twine of the 
shops, broke only after repeated trials with the hands. The fiber was 
prepared by Alexander McPherson. This species grows in India, and 
the bark yields " abundance of very delicatte flax-like fibers'', which Dr. 
Eoxburgh thought might be advantageously used for many purposes. 
Forbes Watson, in the Descriptive Catalogue of the East Indian Depart- 
ment, International Exhibition, 1862, pronounces the fiber similar to jute 
in appearance, "but considered to be intrinsically so superior that it is 
worth from £5 to £6 more per ton, and he places it next that fiber ^ in 
order to attract to it the attention which it deserves. 

Experiments with the fiber of 8. rhombifolia demonstrated the fact 
that a cord one-half inch in circumference would sustain a weight of 
400 pounds. In speaking of Dr. Roxburgh's specimens, Boyle says " the 
fibers are from 4 to 5 feet in length, and display a fine, soft, and silky 
fiber, as weU adapted for spinning as jute, but infinitely superior.'' The 
specimens of Queensland hemp in the department collection are very 
well prepared, and quite strong; the fiber, in color, is grayish- white. 
The Victorian sample, while strong, is dark colored, and has been poorly 
cleaned. 

8. periplodfolia^ a native of the Malay Islands, furnishes a serviceable 
fiber, and 8. tilicefolia is cultivated by the Chinese for its fiber, which 
they consider superior to hemp. The Chinese name for the plant is 
King ma. 

Urena lobata. — Urena is another genus of Malvaceae, consisting of a 
few extremely variable species extensively distributed over the tropics 
of both hemispheres. 

Fiber of U. lobata was received from Brazil (Exhibition, 1876), where 
it is known as Guaxima. The fiber is extracted readily, and makes very 
strong cordage. It also takes color well, and the dyes are lasting. In 
Indiia, where the species also abounds, it is called Bun-ochraj and pro- 
duces a strong fiber, " a tolerably fine substitute for hemp," though an 
English authority regards the fiber as nearer resembling jute than ei^Bi 
flax or hemp. 

. In the East Indies they have recently begun th® manufacture of pap^ 



VEGETABLE FIBERS. 



513 



from the GiMimma of Brazil with good results. Two finely-prepared 
samples were received ; the fiber is light in color, the filaments quite 
fine, even, and strong, and might be spun. It resembles finely-bleached 
specimens of hemp rather than either flax or jute. A piece of twine 
twisted by hand to about the size of pack thread I was unable to break 
with the fingers. 

Urma sinuata^ another species, Eoyle mentions as common in most 
parts of India, producing good fiber. This species is also represented 
in the collection of the department (Smithsonian Institution, 1869). 

Lagunaria Patersonii, — Norfolk Co witch Tree. — This beautiful shrubby 
tree is indigenous in Queensland and Norfolk Island, and is closely re- 
lated to Hibiscus. The fiber sample was prepared by Dr. Guilfoyle (Victoria 
Exhibition, 1876), who accompanies it with a statement that it is suitable 
for manufacturing paper of a superior quality, samples of which were also 
presented, and for ropes, strong cordage, fine matting, and basket work. 
The fiber is fine, strong, and glossy, although the specimen can hardly 
be said to compare with Sida rlwmbifolia in any one of these particulars. 

€h8»ypium herbaceum, — Cotton. — ^This most important of all fiber 
plants also belongs to the MalvacecB. There are several distinct species, 
as G. herbaceum^ arboreum^ sanidwicense^ tditense hirsutum^ barbadensCy re- 
ligiosuMj &c., and many different varieties. The first-named species 
generally accepted as the species most commonly cultivated in the 
United States and North America. The origin of the cotton-plant is a 
question not easilv settled, as cotton has been grown in many countries 
from an exceediis.ily remote period. It is probable that a plant number- 
ing so many species is indigenous in different localities, though Khind 
states that it may possibly have come from Persia originally, then crossed 
into Egypt, thence to Asia Minor and the Indian Archipelago. M. 
Bemardin, curator of the Industrial Museum of Ghent, in his ^'Nomen- 
elature Uselle de Fibres Textiles,^^ gives the origin of the several species 
named, crediting at least two to North America, G, barbadense from the 
West Indies, and G. Mrsutum from Mexico. G. herbaceum he regards as 
originally an East Indian species. These are points, however, upon which 
authorities differ widely, and therefore we are left only to conjecture. 

Its Arabic name is Gotn, Kotan, or Kutn. In Persia it is called Pembeh, 
or Poombeh, It is known as Gay Haung in China, and Watta iJc or Watta 
noJci in Japan. In Bengal it is Kobung; in Siam Tonfaiy while its Tahiti 
name is Vavai. The ancient Mexican name for the plant was Ychcdx- 
ihitvitl. These are a few of its many native names, the long list that 
might be given showing how universally the plant is in cultivation. 

Porcher states that cotton was first cultivated in the United States as 
an experiment in 1621, and that it is a native of tropical America. Ac- 
cording to Prescott, in the "Conquest of Mexico," the Spaniards found 
it in that country, and it is also afiSrmed that the ancient Mexicans 
*^wove cotton garments stained with the most vivid and brilliant 
colors, an art practiced by the Aztecs, but now entirely lost." There are 
records that cotton was cultivated in South Carolina 4s^^rly as 1666, 
though it does not seem to have become a matter of e:^^^ for nearly a 
century after! It is recorded that "7 bags" were ej^&ted in 1748, 
The first importation of raw cotton into England from t^ East Indies 
was in 1798. Although cotton has been cultivated in fhina for over 
2,000 years (and perhaps for a longer period), its introduet^n^into Japan 
is of comparatively recent date, it having been brought from the first- 
named country between 1558 and 1570, A. D. Cotton is cultivated to 
«ome extent in Southern pjurope, and formerly Italy produced vast quan- 
tities, but the industry has dwindled to almost nothing. 
33 AO 
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To return to our own country. One hundred years ago, before the 
invention of the cotton-gin, when the crop was scarcely more than an 
experimental product, more curious than useful, the rare adaptation of 
soil and climate of the Carolinas and Georgia to the growth of this val- 
uable textile was clearly demonstrated. The more western States of the 
cotton belt were little known, yet generally believed to be also suitable 
to its production. So difficult and slow were the rude processes em- 
ployed for separating the seed from the lint that it was only grown for 
supply of clothing of domestic manufacture for the poorer classes, though 
its cultivation had been commenced a century and a half before, for "cot- 
ton wool " of native growth was quoted in 1621 at 8d. per pound. Car- 
roll mentions the growth of cotton in South Carolina in 1666. In 1734 
cotton seed sent from England was planted in Georgia, as a great in- 
terest was felt in the mother country in the cotton experiment. In 
1742 a French planter in Louisiana, M. Dubreuil, invented a machine^ 
a rude contrivance similar to the ancient India mill, which worked by 
hand, consisted of two fluted rollers, revolving nearly in contact, 
through which the lint was drawn, while the seeds, too large to pass 
through the opening, were left behind. Another invention is credited to 
M. Crebs, of Florida. Neither of these prepared the fiber for use, and 
another contrivance was employed, a bow, with a combination of strings, 
which were struck by a wooden mallet as the implement was placed in 
contact with a heap of cotton, opening the knots of fiber by its vibra- 
tions, shaking out dirt and dust, and raising it to a downy fleece. And 
this Georgia bowed cotton" began to be quoted in trade lists of Liv- 
erpool, as the small surplus gradually sought a foreign market. 

The invention of Eli Whitney, in 1793^ was sufficiently early, as the 
first steam-engine for a cotton-mill was not made till 1785, and up to 
1800 the number in use .was only 32, of 430 horse-power. Exportation 
from this country had commenced, 189,316 pounds being shipped in 
1791, less in the following year, but in 1793 the shipments were 437,600 
pounds, and in 1794 they reached 1,601,700 pounds from the impetus 
given by Whitney's gin. The figures jumped to six millions the follow- 
ing year, and to nine iu the closing year of the eighteenth century. 
Then the advance was rapid, from 17,000,000 pounds in 1800 to 93,000,000 
in 1810, and 127,000,000 in 1820. The official records of British imports 
show that the largest importation from the United States was in 1860, 
when it reached 1,115,000,000 pounds, and the largest proportion of 
total imports was in 1845, or 86.8 per cent. The proportion fell to 1 per 
cent, in 1863, when the Uttle that was grown was under the embargo of 
civil war, but has risen since with astonishing rapidity until more than 
three-fourths of the British consumption is furnished by this country. 
Without giving in detail this wonderful industrial history, the progress 
of exportation may be seen at a glance in the following figures : 



Yun. 


Total imports. 


Imports from 
United States. 


Per cent. 
forTTnited 
^ States. 




Pounds. 

592, 488, 010 
721, 979, 953 
6C3, 576, 8G1 
891, 757, 952 
1, 390, 938 752 
978, 502, 000 
1, 339, 367, 120 
1, 493, 351, 168 
1, 340. 380, 048 


Pounds. 
487, 856, 504 
626, 650, 412 
493, 153, 112 
681, 629, 424 

1, 115, 890, 608 
135, 832, 480 
716, 248, 848 
841, 333, 472 

1, 026, 190, 928 


82.3 
86.8 
74.3 
76.4 
80.2 
13.9 
53.5 
56.3 
76.5 
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If the manufacture of cotton has had a rapid development in Great 
Britain, more than doubling its consumption of material in forty years, 
that of the United States has increased in large proportion, as the fol- 
lowing statement shows : 



Teu ended Ansnst Si- 


Taken by 
home manU' 
liactare. 


Exported 
to foreign 
countriee. 




562,769 
964,628 
896,890 
1,586.960 


1,690, 155 
3,774,173 
2, 178, 917 
3,467,565 











It was popularly held in the South, as late as a dozen years ago, that 
this country could never again produce a crop of 3,000,000 bales, yet it 
has twice exceeded 6,000,000 bales, and the last three crops have sur- 
passed in weight the largest ever grown prior to 1860. The require- 
ments of cotton manufacture are steadily increasing, and can be easily 
met by the production of this country, even though 10,000,000 instead 
of 5,000,000 bales should be needed. Probably not more than 13,000,000 
acres are occupied in this culture, or 7 per cent; of the area of the State 
of Texas. One-tenth of the number of counties in which this textile is 
grown at all now produces nearly half of the crop, and only a compara- 
tively small portion of the area of these counties is under cotton culture. 
The average yield rarely reaches 190 pounds per acre, and could easily 
be doubled. For every bale of cotton there is nearly a half ton of seed, 
and nearly 2,000,000 tons of seed are now wasted, for its partial use as 
a fertiliser is little better than waste, in view of the fact that 20,000,000 
of sheep might be annually fed with the unutilized seed, and the inex- 
pensive green-feeding that would be required to supplement it. The 
cotton States can supply Europe with mutton and cotton from the same 
fields, and diminish rather than increase the area now required for the 
fiber alone. 

The increasing use of labor-saving implements is cheapening the cost 
of production ; the judicious use of fertilizers, especially in composts 
with the waste material of the farm, tends to the same end by swelling 
the rate of yield. Both of these ameliorations act as an inducement to 
enlarge the proportion of white labor, which now produces nearly half 
the cotton crop, and in the country west of the Mississippi decidedly 
more than is grown by black labor. This fact illustrates the opening of 
a mine of productive power and ultimate industrial wealth. 

Another source of Southern wealth to be garnered in the future (and 
in the near future if present advantages are improved) exists in cotton 
manufacture. Already is begun the profitable manufacture of yarns on 
the plantation or in little neighborhoods of " ten-bale men," by the 
Clement attachment or similar process, by which cards are attached to 
a gin, and baling, hauling, commissions, long freightage, and opening 
and picking the fiber at the factory are all dispensed with. Already 
factories that are producing cottons both coarse and fine are paying 
dividends that would delight the Northern or European manufacturer. 
Soon the yield will reach 6,000,000 bales. Let the cotton States con- 
sume 2,000,000, the Northern States an equal amount, and the European 
competition for the remainder will insure prices that will be steadily 
remunerative, while the proceeds will become accumulated capital in- 
stead of funds compulsorily employed in lilting jtnjiually recurring 
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mortgages. Labor, now imemployed and sadly needing its wages for the 
social and material advancement of a large class, will 'find steady and 
remunerative engagement, new industries will be introduced, education 
advanced, social order improved, home comforts increased, and peace 
and plenty will smile as never before upon a sunny land. 

The mode of cultivation and preparation of so well known a fiber in 
our own country can hardly claim a place in a brief and condensed re- 
port upon fibers in general, though its microscopic features may be of 
interest. Examined longitudinally, cotton fibers appear in the form of 
ribbons, either flat or twisted spirally, corkscrew fashion, and are easily 
detected when mixed with other fibers. Upon the margins of these 
ribbons swellings are observed, somewhat as though the edges were 
rolled over, and these margins — narrow in comparison to the width of 
the ribbon — indicate that the walls of the fiber the thickness of which 
they represent are slight. Creases are sometimes observable in the 
walls either parallel to the axis of the fiber, in an oblique direction, or 
undulated, which may be taken for slits or breaks, but close examina- 
tion reveals that their edges are not sharp and clear like the fissures of 
flax fiber. The ends are generally large and round. Viewed trans- 
versely, the fiber is very characteristic. The filaments are always.isola- 
ted, never grouped or joined together, and in form are round, oval, or 
elongated, often folding upon themseves at the ends, giving a kidney 
shaped appearance, while others are convoluted into forms resembling 
the letter S. The interior cavity, seen in the form of a line, takes the 
same shape as that of the fiber, when viewed in cross section. 

The museum collection is quite large. The series commenced in 
1864-'65 with specimens gathered from various localities at home and 
abroad, and in a few years embraced the principal varieties grown at the 
time. The samples were quite small, however, with some exceptions, 
and in 1875, when it was determined that the museum should be repre- 
sented at the Exhibition, a larger and more complete collection was 
made by direct appeal to cotton growers throughout the country. This 
collection was returned to the department at the close of the Exhibition 
in Philadelphia, and now forms the principal exhibit in the cotton col- 
lection of the department. It includes favorite varieties, among which 
may be mentioned Egyptian, Dickson, Improved Peeler, IMmel maki, 
Goosey, Hurlong moina. Hunt seed, Old Petit Gulf, Texas Prolific, 
Texas Wool, McShawn (the last named from a $1,500 prize bale. Saint 
Louis fair, and grown at Eienzi, Miss.), Improved Remessis, Zippora, 
&c. The seed of the different varieties also accompanies them. These 
samples are followed by a complete series illustrating the (American) 
manufacture of cotton goods in 10 stages or processes, with samples ol 
the various fabrics for which cotton is employed. 

Among the foreign samples, a series of over forty specimens exhibits 
the sources of the cotton supply of Great Britain during the late war, 
with species attached. Other finer specimens of foreign cottons have 
been received from time to time from Asia and the South Sea Islands, 
including tree cottou lint, nankeen, and other curious forms. The larg- 
est series of foreign cottons was added in 1876, at the close of tlie Ex- 
hibition, and embraces fiber from the various cotton-growing sections of 
the world. The most extensive donation was a i)air of large cases filled 
with specimens of cotton and cotton manufacture from the imperial 
mills in Japan, of which there are two (located near the cities of Tokio 
and Osaka), which are i)rovidcd with foreign machinery. These samples 
include raw and spun cotton in all processes of ma.nuia<iture, with yarns 
of various colors to show the mode of dyeing. Egypt presented a col 
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lection of over 400 samples, ^Prom some of the Australian colonies rep- 
resentative collections were received, as also from the Fiji Islands and 
islands of the South Pacific. EiiJiJsia is represented by sampJes from 
Turkestan. Spain presented a few samples, and the Portuguese collec- 
tion is quite full. The South American cottons are from Brazil, Peru, 
Chili, Argentine EepubMc, and Venezuela, and include a number of sam- 
ples of nankeen or red cotton. From Mexico, "where cotton is one of 
the most natural and successful growths," samples were received as pro- 
duced in nine states. The Mexican cotton :is consumed at home. These 
extensive collections with the fine series of home production forms one 
of the most complete and valuable collections that could be well gotten 
together. 

3.— Steeculiaobje. 

This is a large family of tropical South African or Australian shrubs, 
trees, or herbs, many of them furnishing fiber having somewhat the ap- 
pearance of malvaceous fiber. The specimens included in our list are 
all from trees, natives of Australia. 

Sterculia acerifoUa. — The Flame Tree. — ^Nearly all the species of this 
genus are trees, many of them of large size, and most abundant in Asia 
and the Asiatic islands. They are also found sparingly in America, 
Africa, and Australia, and for the most part inhabit, tropical countries. 
The inner bark of the sterculias is composed of tough fiber which is not 
affected by wet. 

S. acerifoUa is a native of New South Wales, and is a lofty tree. Dr. 
Guilfoyle states that the bark is fully two inches thick when the tree is 
full grown, and furnishes bast of a most beautiful lace-like texture. 
The fiber is very simply prepared by steeping, and is suitable for cord- 
age and nets, ropes, mats, baskets, &c., and is useful as a paper mate- 
rial. The tow is of a very elastic nature, and is suitable for upholstering 
purposes, such as stuffing mattresses or pillows. The specimens were 
received from Victoria (Exhibition, 1876), and were prepared by Dr. 
Guilfoyle. 

SterouUa diversifolia. — The Victorian Bottle Tree. — ^This species is a 
native of Victoria, and is a stout, glabrous tree, having a peculiar bot- 
tle-shaped trunk. The bast is similar to that of 8. acerifolia^ but coarser 
in texture. The fiber is suitable for coarse ropes and cordage. It would 
also make fine matting, and could be used as a paper material. From 
Dr. Guilfoyle, Victorian collection. 

Sterculia rupestris. — The Queensland Bottle Tree. — A native of 
Queensland, where the tree attains a considerable height, and has an 
enormous bottle-shaped trunk, from which it derives its name. Its bark 
is thick and strong, and can be used for the same purposes as the other 
species. Dr. Guilfoyle, Victorian collection.. 

Sterculia lurida. — ^'Sycamore'' of the Colonists. — This species is a 
native of New South Wales. The tree is of large size, resembling 
a^erifolia in appearance. " Its bark is a valuable fiber-yielding mate- 
rial.'' In New South Wales it is made up into a variety of fancy arti- 
cles by the colonists. The fiber is the inner bark of the tree, and when 
freshly stripped has a lace-like character which adapts it for fancy work. 
Dr. Guilfoyle, Victorian collection. 

Steroulia fcetida. — This species, a native of New South Wales, is also 
indigenous in the East Indies and the Malayan Peninsula. The fiber is 
similar to the preceding, and is manufactured into mats, bags, cordage, 
and paper. 8. quadrif^a is another New South Wales species, also rep: 
resented in Dr. Guilfoyle's collection. Stm^culia villosa is a native of 
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India, and m called Oadal. Bopes are made from it, used in depfiaiil 
liunting. In Goa and Canara capital bags are made by soaking logs of 
the trunk or large branches for a few days in wato, and then stripping 
off the bark entire and sewing up the bottom. 

Eoyle states that this tree is very common in India, and the rope is 
made most readily. The bark, or rather all the layers, can be stripped 
from the bottom to the top of the tree with the greatest facility, and 
fine, pliable rope is made from the inner layers, while the outer ones 
yield a coarser rope, which is strong and durable and little injured by 
water. 

Compared with jute, according to Dr. Roxburgh's experiments, ster- 
cuha fiber {S. villosa) stood a strain of 53 pounds, against 68 pounds for 
jute, Corcliorus olitorim — 0. capsularis sustaining one pound less. iS. 
Guttata is used on the Malabar coast for the manufacture of clothing. 

Plagianthus hetuUnas.—The^ Ribbon Tree. — ^The species of this small 
genus are confined to South Australia, Tasmania, and ISTew Zealand. 
The species named is a graceful tree, attaining a height of 70 to 80 feet. 
Dr. Guilfoyle states that the tree is frequently caUed the " Lace Bark 
Tree." Its bark is of a beautiful lace-like texture, tearing into shreds 
with the greatest ease, but flexible and strong. The tree is called AJcOr 
roa by the 'Hew Zealanders, who extract a fibrous material from the young 
branches, known as Kew Zealand cotton, which is not only fine but ex- 
ceedingly strong, though resembling flax or hemp rather than cotton. 
The fiber of the Eibbon Tree is utilized in the manufacture of fishing lines 
and nets, and to some extent cordage and paper. The fiber of this tod 
the following species was received from the Victorian collection (Ex- 
hibition, 1876) and was prepared by Dr. GuOfoyle. 

Plagianthus pulchellus. — ^This species is indigenous to Victoria, where 
It is found growing extensively on margins of creeks and rivers, in the 
form of a tall shrubby tree. It yields a fine strong fiber sometimes 
caUed Victorian hemp, which is considered suitable for whip-cord, fish- 
ing-lines, nets, fine matting, and paper. 

Ochroma lagopus,— Cork Wood Tree. — A sample of fiber from this 
plant was received from the West Indies through the Smithsonian In- 
stitution (1869). The tree producing it is the well-known Cork Wood of 
Jamaica. It grows to the height of 40 feet, and is found exceedingly 
common in the West Indies and Central America, particularly on the 
coast. It is called Balsa. On account of its light and spongy wood, it 
is used quite extensively for rafts and for floats of fishing-nets. 

The fiber is an ocher-red in color, is very coarse, and of little strength, 
though it might, if easily obtained, be useful for mattings and cordage 
requiring little strain. Its fruit or pod produces a silk cotton similar 
to BomhaXy which is used for upholstering purposes. In Venezuela this 
substance is sometimes used for stuflB^ng, but is regarded as of little 
value, the fiber being short and so smooth and round (like Asclepias 
down) that it will not felt. 

Kleinhofia hospita, — This specimen is similar in appearance to Ochroma, 
and of so slight tenacity that it can only be mentioned as fibrous mate- 
rial. The species is a low branching tree, a native of the Malay Archi- 
pelago, extending eastward to the Solomon Isles. Its bruised leaves 
are said to exhale a perfume similar to that of the violet. The genus 
consists of but the one species. (Specimen received Smithsonian Institu- 
tion 1869.) 

Bomhax (species).—" Silk Cottons."— There is quite a large series of 
silk cottons upon exhibition in the museum, principally from South 
America, the oldest samples having been collected by Lieutenants Hem- 
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don and Gibbon wlien exploring the Valley of the Amazon, and the 
more recent obtained from various countries in South America repre- 
sented at the Philadelphia Exhibition. The " fiber" is soft and floccu- 
^lent, like thistle-down, and is formed in a pod somewhat similar to that 
of Ascle^ias. The filaments are short, straight, and smooth, and have no 
felting properties whatever ; nevertheless, the fiber has been spun and 
woven in India, experimentally, a very good coverlet having been made 
out of it. It has also been made into cloth, but nothing could be done 
with it upon cotton-spinning machinery, from the shortness of its staple 
and its great elasticity. In Brazil and the Argentine Eepublic it is 
used for upholstering purposes. Eoyle suggests that it might be con- 
verted into half-stuff for paper making, or perhaps used in the manufac- 
ture of gun-cotton. 

The species of Bomhaxj of which there are about a dozen, are soft 
wooded trees confined to the tropical portions of the American conti- 
nent. The fruit is a large woody capsule, containing numerious seeds 
arranged in five cells, each seed being surrounded by a quantity of soft 
silk-like hairs. When ripe the pod bursts into five sections, and the 
seeds are carried away by the winds. 

Bombttx mmguha is found on the Amazon, and is a tree of 80 to 100 
feet in height, while B.pubescenSy called UmhirussUy found in the province 
of IMQnas Peraes, attains a height of 25 to 30 feet. It is worthy of note 
that the last-named species has a tough, fibrous bark, which yields quite 
a strong fiber resembling jute in color, which is very useful for making 
ropes and cordage. In a small " Catalogue of the Products of Brazilian 
Forests," by Jos6 de Saldanha da Jama (Exhibition, 1876), it is stated 
that the bark of the trunk of B. munguba furnishes fibrous material for 
coarse rope, as well as vegetable silk from its pods. Chlorisa speciosa 
and JEriodendron samahuma are also mentioned as producing vegetable 
silk. The last named is ''the largest tree of the Amazon, and the fruit 
contains a silk much sought for mattresses." 

Commersonia Fraseri, — " Tye plant" of Australia. — The plant produc- 
ing this bark fiber is a native of Victoria. It is a tall shrub or small 
tree, and abounds on the banks of rivers and creeks. The bark is used 
extensively by the settlers as a tying material. It yields a fine fiber suit- 
able for matting and cordage, and a good quality of paper could doubtless 
be made from it. The specimen was obtained from the Victorian collec- 
tion (Exhibition, 1876), and was prepared by Dr. Guilfoyle. The fiber is 
quite dark, due probably to insufficent bleaching, but is strong and not 
very brittle 5 and, although the filaments are stift', they exhibit under the 
magnifying glass a veiy fibrous nature, some of them being fine and 
lustrous ; is inferior to Hibiscus fiber. The sample measures between 
2 and 3 feet in length. 

Commersonia ecMnaia, — A sample of this fiber was secured from the 
New South Wales Exhibit (Exhibition, 1876), labeled Brown Kurra- 
jong," by which name it is said to be known to the colonists. The name 
has been applied by other authorities to 0. platiphylla. "The fiber of C. 
eeJiinata is of a very tenacious nature, and is preferred to all others by the 
aborigines for making nets." The fiber is quite dark, and does not ap- 
pear to be quite as strong as the first-named species in our list. 

JDomheya Natalensis, — The plant is a native of Natal, and the speci- 
mens are from Victoria, collection of Dr. Guilfoyle (Exhibition, 1876). It 
forms a most beautiful flowering shrub or small tree, of quick growth in 
Victoria. Its fiber is suitable for cordage or for paper stock. The plant 
belongs to a genus of African shrubs, abounding in Madagascar and 
liauritiuSi and extending as far north as Abyssinia. The bark of D, 
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.^WotuMia iB used in Madagascar for the manufactuie of rapes; twine, 
&c. The plants of thin genus are cultivated in hot houses for their 
beautiful flowers. Like all the species belonging to this family, the 
liber is brownish in color, though lighter than " Kurrajong," and, judging 
from the museum samples, is a little stronger. It is at best, however, 
a very coarse fiber and is not to be compared with mallow fiber of the 
commonest description, neither is it as fibrous in texture as Gommei^sonia, 
Possibly a better prepared specimen might show better qualities. 

4.— TiLiACE-as. 

In this family are included the well-known Linden trees, so much cul- 
tivated for adornment in public parks and gardens, Tilia Americana 
being the American representative, while T. Europwa abounds in Eu- 
rope, and furnishes the bast for Eussian mats. The most important 
fiber plant in the family, however, is the jute of India. The genera 
Triumfetta, Sparmannia^ and Muntingia are also represented. 

Tilia Europwa.—Lime, Linden.— The bast of this tree is much employed 
in Bussia in the manufacture of an exceedingly coarse kind of rope for 
making the matted shoes worn by the peasantry, and also for the manu- 
facture of the mats which are used to a considerable extent by fiimiture 
dealers for packing. They are also used by gardeners as a covmng or 
protection to glass frames. For the larger and better kinds of mats, trees 
eight to sixteen years old are used, wMch are cut when full of sap, and 
the bark immediately separated from trunk and branches. It is then 
stretched upon the ground to dry, two or more strips being placed 
together. When required for use, simple soaking in water separates the 
cortical layers, the best of which are in the interior, and the coarsest being 
on the outside. As many as 14,000,000 pieces of matting have been pro- 
duced in Eussia alone in a single year, as these mats are a considerable 
article of export. Their manufacture is largely confined to Russia; 
Sweden, however, furnished a portion of mats exported. The Swedish 
fishermen use the inner fiber or bast for the manufacture of fishing-nets. 

A Japanese species, T. cordata^ is much esteemed in Japan for ite fiber 
or bast, which is used for strings and roj^es, and sometimes for making 
a very coarse cloth. An important branch of iadustry is the manufac- 
ture of mosquito nets, the bark of this specis being used for the purpose. 
The wood of the Linden tree is white and soft grained, and is used for 
carving, turning, and to some extent for the manufacture of furniture, 
both ia this country and in Europe. In our own country it is known 
as basswood. In this connection it may be mentioned that many of the 
Sterculiaceae would furnish a bast that would form an excellent substi- 
tute ifor the " Russian" in the manufacture of mats. 

Corchorm capsularis^ Corchorns olitorius. — Jute, Jew's Mallow. — This 
valuable fiber, which of late years is attracting so much attention in our 
own country, has been cultivated in India from a remote period, though 
the knowledge of it as an article of commerce dates back not a hundred 
years ago. J ute is the product of two very distinct plants, both of which 
are coiumon in almost every part of India. The genus Corchorns ia- 
cludes si^ species of fiber-producing plants, as capsularis^ olitorius^ fuscnsj 
fascicular iff ^ trilocularisy and decemangularis. The principal point of dif- 
ference between the two cultivated jute plants is in the seed-pod, that 
of capsularis being "short, globular, rough, and wrinkled," while that of 
olitorius " is elongated (about two inches), almost cylindrical, and of the 
tliickness of a quill." The first-named species is generally cultivated iu 
thecentral and eastern districts, where the other species are rare. Among 
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the many varieties of jute the most commou are known by the names 
JJttariya, Deswaly Desi^ Beora,* Ifarainganjl, Bakrabadij Bhatialj 
valued in the order in which they are named. 

Jute doubtless takes its name from the Sanscrit, as the words jhon% 
jhotj SLudjhat are all derived from the Sanscrit j/m*, meaning "to be en- 
tangled." One form of the root is ja^, and from it are produced ja^a and 
jutOj both meaning " matted hair." The name.;M^e was first used by Dr. 
Koxburgh. The Bengal name of the plant is Pat or Paat^ the ^her jute, 
the cloth Tat Choteej and Megila. The Malays call the plant Eami T^inaj 
and the Chinese name is Oi-moa, &c. 

As to the geographical distribution of jute, G. capsularis is cultivated 
in India by the Malays and by the Chinese to a limited extent, and has 
been introduced into the United States, t C. olitorius, also cultivated 
in India, has been naturalized in all parts of the tropics f as far north as 
the shores of the Mediterranean. It is also grown in Egypt and Syria 
as a pot-herb ; hence the name, Jew's Mallow. 

C. siliquosus is a species indigenous in the West Indies and other por- 
tions of tropical America. The negroes are said to use the twigs for 
making bpsoms, but it is not regarded as a fiber plant. The genus Cor- 
chorus includes, in all, some forty or fifty species of plants. When ex- 
amined longitudinally with the microscope — 

The fiber has the appearance of compact and closely-united bundles. They are ex- 
ceedingly difficult to separate, even after a strong alkaline bath. They can, however, 
be separated into cells which are short, stiff, and pointed. The body of the fiber 
seems to be bordered with two brilliant bands, which represent the thickness of the 
ceU walls, which is. ordinarily slight in comparison with the interior cavity. This 
character, though general, is not absolute. The surface of the fiber has a smooth ap- 
pearance, though the profile is sometimes notched or marked with deep sinuosities, 
eSpeciaUy noticeable toward the ends, which grow slender in a more abrupt manner 
than the long fiber of flax and hemp. The central cavity is nearly always apparent, 
even to the extremity of the fibril. 

Viewed transversely with a power of 300 diameters, the sections of the 
fibers are polygonal, with straight sides and sharp angles. In the cen- 
ter of each polygon there is a round or oval opening with smooth edges. 
The fibers are always shown to be gathered in compact masses, or often 
joined closely together. Some of the polygons are abnost triangular in 
shape. 

Experiments as to tenacity are recorded as foUows: Common flax 
broke with a strain of 39 pounds; jute (0. capsularis), 67 x^ounds and 
(0. oUtorius) 68 pounds; English hemp, 105 pounds; Agave fiber, 110 
pounds ; and India bow-string hemp, 120 pounds. These experiments 
place jute between flax and best English hemp for strength. 

The collection of jute in the museum is an interesting one. A few 
specimens of American-grown jute fiber are exhibited, as showing the 
result of experiment in this country. The principal series, however, was 
presented to the department by the Methuen Jute Manufacturing Com- 
pany (of Massachusetts) and illustrates the manufacture of the fiber in 

* It has been stated that "in the Deora districts of Fiirrodpore and Backergange the 

Slant which thrives so well in the marshes is the Deora jute, which in reality is only 
[le Moesto (Hibiscus cannahinua)." — Report on Cultivation of Jute in Bengal, 
tThe seed of jute has been repeatedly imported and distributed by the Depart- 
ment of Agriculture, and grown experimentally, with a fair degree of success, through- 
out the cotton States, but has failed to become a commercial t)roduct from the lack of 
perfected machinery for the economically successful preparation of the fiber. For de- 
tails of jute culture in the United States, with the results of experiments, see annual 
and monthly reports from 1870 to 1875, inclusive, published by the department. 

t Specimens of jute of both species accompanied the Queensland collection of fibers, 
presumably grown in that country, but, as it is not so stated in as many words, I will 
tLot say that jute has been introduced into Australia. 
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the United States, from foreign material, into a variety of coarse and 
fine fabrics. Gunny and balinj^ stulF, sacking, burlaips, crash, carpeting, 
&c., are exhibited, together with a series of prepared fiber in various 
stages. The most beautiful manufactures from this textile, however, 
are a series of jute tapestry samples, used for ornamental purposes in 
upholstering. Some of these are of remarkable fineness, and are dyed 
in delicate colors. An example of the finer specimens, however, with 
the microscope, revealed the fact that cotton entered largely into their 
composition, particularly where very delicate patterns had been intro- 
duced. A finer quality of burlap — as regards finish — is now extensively 
manufactured, which, after filling with embroidery, is used for mats. 
This kind of "fancy work^ is especially popular with the ladies at the 
present time. 

Triumfettasemitriloha. — This fiber very closely resembles jute in color, 
strength, and general characteristics. The specimen was received from 
the Smithsonian Institution (1869), without data other than the name^ 
BO the locality cannot be given. 

The plants of the genus are both numerous and widely distributed, 
abounding in tropical countries in many parts of the world. Fiber is 
obtained from both T. semiMloha and T. angulataj the first named found 
in both hemispheres, while the latter is indigenous to Asia, where it 
abounds in the tropics. 

Sparmamia Africana. — Dr. GuiUbyle, who prepared this sample of 
fiber says that, "though a native of Africa, the plant is of quick growth 
in Victoria, and the fiber, which is produced in large quantities, is of a 
very fine texture. For many purposes it is equal, if not superior, to the 
Ohinese^grass-cloth plant." 

The fiber is of a beautiful silvery-gray color when it has been properly 
prepared. Some of the filaments of this sample are brilliant and lus- 
trous, and it possesses considerable strength; in fact, seems almost 
equal to China grass in tenacity. 

There are four species of JSjparmanniaj all of which are African trees 
or shrubs, with heart-shaped, toothed, or lobed leaves, and bearing white 
flowers. S. Africana is to be met with in green-houses, "having been 
introduced by Captain Cook on his second voyage.'' 

Muntingia calabura.— This tree abounds in the West Indies and South 
America, where its wood is valuable for many purposes, and especially 
for making staves. In Venezuela it is known as Majaguillo^ and its 
fibrous bark is sometimes used for coarse ropes and cordage. Its bast 
is very soft and pliable, twists easily, and if used in this manner, with- 
out attempting to separate or clean the fibers, is possessed of ordinary 
Btrength. The fibrils are exceedingly fin'e and silky, so much so that 
the bast, when broken, exhibits at the point of rupture the flossy ap- 
pearance always seen at the raw ends of skein or embroidery silk. 
Separating the fiber would undoubtedly diminish its strength. The 
specimen was received from Venezuela (Exhibition, 1876). 

5. — LlNACE^. 

lAnum usitaUssimum,-^'Fl£i'K.—Fl^x has been employed as a textile 
from the earliest periods recorded in history. Fine linen is continually 
mentioned in the pages of Holy Writ, and Solomon imported flax from 
Egypt, which was woven into cloth by his subjects. 

The first record of flax culture in this country shows that, in 1629, in 
the town of Salem, Mass., an acre of ground was set apart to one 
Samuel CornhilP' for its cultivation. It was ordered to be introduced 
into the Colony of Massachusetts in 1629, and in 1640 the general court 
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of Connecticut ordered flax to bo sown by each family in order to pre- 
serve the seed. 

In modern times flax is widely cultivated throughout the northern 
hemisphere, extending from the tropics in India and Egypt to the 
northern part of Europe, and in our own country. It is a little remark- 
able, but flax has never been cultivated in Japan to any extent, and 
only grown for its seeds or for medicinal purposes, ramie, hemp, jute, 
and other fibers taking its place as a textile. The greatest quantity of 
flax is probably grown in Eussia. In our own country flax has been 
produced largely, but in late years its cultivation, excepting as grown 
for seed, has declined, as jute has come more generally into favor, and 
has been utilized for bagging as well as for other purposes. A few of 
its native names may be mentioned briefly, as follows : Sanscrit name, 
Atasi; Hindoo, Alsi; Indian, Atees; Beugalese, Mosnee; Persian, 17Z- 
iee; Malayan, Bidjee rammee; Japanese, Amaj or Numegoma; Persian, 
Kutan ; Eussian, /Son, &c 

Flax fibers, when separated by alkaline solutions, and afterward by 
grinding in a mortar, under a power of 300 diameters, " appear independ- 
ent of each other, transparent, and of uniform diameter for a great 
length 5 they look like glass tubes, apparently thick, with a capillary 
canal of extreme fineness in the center. These fibers are sometimes so 
full the canal is not visible.'' If the filaments are bruised between the 
fingers, so as to form creases at different points, and then examined 
with a very high power, breaks or fissures will be observed parallel to 
the axis of the fibers, and indicate the fibrous texture of flax fiber. 
" The ends of flax fibers are long, fine, and pointed like needles.'' 

A section of bark examined transversely is found to be composed al- 
most entirely of fibers agglomerated into groups or bundles, the differ- 
ent groups only separated from each other by the prolongation of a 
medullary ray. The sections of fibers which compose these groups are 
polygonal with straight sides, and, generally, sharp angles, though they 
are sometimes blunt or rounded. The central cavity is often repre- 
sented by a point and sometimes by a very short line. In fibers of the 
last form, however, the openings are larger. 

The flax collection of the department is a fair one. The finest sam- 
ples are of Eussian, Irish, Flemish, and Belgian flax, belonging to the 
old collection of the department. Through the Exhibition in Philadel- 
phia the museum received large acquisitions of this fiber from the various 
countries where fiax is grown. The American series is only an average 
one. The various stages of manufacture from flax-straw to fabric are 
illustrated, and good samples have been presented from different por- 
tions of the country. The most interesting branch of this collection, 
however, is the group of samples received from the Hemp and Flax 
Commission, which was appointed by Congress in 1863.* 

•Twenty thonaand dollars was appropriated for "investigations to test the practi- 
cability of cultivating and preparing flax or hemp as a substitute for cotton." The 
war had cut off supplies of cotton from the South, and the want of a substitute be- 
gan to be seriously felt. A commission was organized by the Commissioner of Agri- 
culture, Hon. Isaac' Newton, consisting of three members, Hon. J. K. Moorhead, Dr. 
John A. Warder, and Charles Jackson, esq. A report was made early in 1865, after 
examination of machinery and processes of manufacture in different sections of the 
country in which progress of inventions and manufacturing skill was reported, and 
the opinion expressed that the preparation of flax-cotton was not sufficiently devel- 
oped to justify a prediction of ultimate success. The culture of flax and hemp was 
considered in detail, and the history, structure, and uses of these and other fibers were 
presented. Feeling that all attainable practical results of the investigation had been 
accomplished, and that the possible supersedure of cotton by flax or other fiber would 
never be realized, the Commissioner disbanded the oommiMion and returned to tho 
treMvxy ^fiOO, tn« unexpended balance of appiopiiation. 
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lu this collectiou are shown the results of experimeuts in cottouizing 
flax (as weU as hemp) with samples of fiber illustrating processes, and 
fabrics manutactiu^ed from it. Among these may be mentioned " libriela/' 
or flax-cotton cloth, which is one-half pure cotton, calicoes and other 
fabrics. 

6.— Leguminos^. 

Crotalaria juncea, — Sunn hemp. — ^Indian names, Chin-pat Sbud Ghumese; 
Sanscrit name, Sana, The fiber is kuow^ as Sunil, Taag, or Oankanee 
hemp, Indian hemp, Brown hemp, and Madras hemp. 

But one specimen of this valuable fiber appears in the collection of 
the department, received from Australia through the Queensland Com- 
mission (Exhibition, 1876) ; it is quite inferior to the India fiber. 

Sunn hemp is "probably one of the earliest of the distinctly named 
fibers, as we find, in the Hindoo ^ Institutes of Menu,' that the sacrificial 
thread of the Csliatriya^ or Rajpoot, is directed to be made of SanaP 
The plant producing this fiber is a shrub growing from 8 to 12 feet high, 
with branching stem marked with longitudinal furrows. When culti 
vated it is sown quite close, at the beginning of the rainy season, in 
order that the plants may grow tall and thickly together — the natives 
Bay, the thicker the better, so as to prevent the air passing through it — 
80 to 100 pounds of seed being used to the acre, and some even sow a 
larger quantity. A rather elevated rich soil is required, clay soils being 
injurious to it. In some portions of India two kinds are cultivated, one 
sown in May and June, when the first showers fall, and the other in 
October, though in quality they are the same; "that sown in June is cut 
in August and September, and the other about April." 

Two varieties are known by the names Fhool and Boggy ^ the first of 
which is most esteemed. It grows three or four feet high, producing a 
Btrong, durable fiber, while the last named is much larger, but the fiber 
is darker colored. When planted in June, it is harrowed in and little 
further care is expended upon it, as it grows so rapidly that weeds are 
choked out. The plant flowers in August and is 5 to 8 feet high, and 
when a fine, soft quality of fiber is desired, it is pulled at this time. For 
producing stronger fiber, the plant is left until the seed has thoroughly 
ripened. In the Madras territories the mode of cultivation differs a 
little from the above, as the seed is sown in October or as late as No- 
vember, at the close of the rainy season. One hundred and twenty 
pounds of seed are used, covered in by means of the common Hindoo 
harrow. The fiber is considered to be in its greatest perfection soon 
after the flowers drop and before the seed ripen, when it is pulled by 
the roots, half dried in the sun, tied in bundles, and finally placed in 
the water to steep. In portions of the Madras district it is cultivated 
as a second crop. 

In the Lucknow district it is cut near the root when the plant begins 
to flower, "tied in large bundles, and immersed in water, the natives put- 
ting small weiglits upon it (generally mud), to prevent its being carried 
away. After remaining in water from four to eight days it is with- 
drawn, taken by handsful, beaten on a piece of wood or ^one, and washed 
till quite clean and the cuticle and leaves entirely removed." The woody 
portion is separated by farther beating and shaking when perfectly dry. 
At CommercoUy the plants are pulled, tied in bundles, and are then left 
standing in water on their roots to the depth of several inches. This 
allows the fiber to obtain the right degree of firmness, without becoming 
parched and dried by the sun. Oversteeping causes the bark to sepa- 
rate very easily, but weakens the fiber. Dr. Eoxburgh found " no ad- 
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Taatage, but the reverse, by drying the plant after maceration, and be- 
fore the bark is removed,'' which is the mode practiced in regard to flax 
and hemp. Alter the fiber has been sej^arateil it is thoroughly washed, 
by. repeatedly squeezing and wringing the water out of it, after which 
it is hung upon lines. When dry the fiber is separated a little, or combed 
with the fingers, and then bundled for market. 

When the plant first began to attract attention among Europeans it 
was believed the Hindoo method of treatment could be improved upon 
with favorable results, but much opposition was raised by the natives, 
who declined, strenuously, going out of the beaten track of their fathers. 
It was found to be a much more delicate plant than hemp, and conse- 
quently could not be prepared after the European methods, without a 
modification of the processes. 

The fiber of Bengal is always whiter than that of Bombay, owing to 
more careful preparation. The amount of dressed fiber produced upon an 
acre varies from 300 to 1,000 pounds, and the cultivation is said to yield 
a tolerable profit, as the plant requires so little attention. The fiber 
loses about one-third its weight by the process of hackling and comb- 
ing, by the removal of tow and short fiber, but its value is increased, 
and, consequently, commands a\, higher price when exported in this form. 
As high as 7,000 tons of dressed sunn hemp have been exported from 
India to various parts of the world, valued at nearly $400,000, the ex- 
ports varying as the years are more or less favorable. Of this quantity, 
about four-fifths goes to Great Britain, half the remainder to France 
and North America, and the small surplus goes to Asiatic countries. 

Examined microscopically, V6tillart states that "the fibers appear 
strongly united to each other b}^ a transparent substance which becomes 
opaque in the creases formed by friction in separa ting the fiber.'' When 
the fibers are prepared in glycerine, their surface appears to be " stri- 
ated parallel to the axis of the fiber, and often split in the same man- 
ner." They are irregular in size. At points where the fiber has been 
bent, fissures are sometimes observable, which indicate fibrous texture. 
The ends of the fibers are medium in size, and rounded like the end of 
a spatula blade." " They bear a great analogy to those of flax and 
hemp." Examined in cross-section, the fibers appear in comi^act groups, 
often assuming a crescent shape, being swollen or larger in the center; 
when separated from these groups the sections of fiber generally appear 
with their angles somewhat rounded, exhibiting numerous very fine 
concentric layers. They are enveloped in net-work, the central cav- 
ity sometimes diminished to a mere point in the cells, which are very 
full, though sometimes it takes a linear form, " or large and open, some- 
times empty, and sometimes filled with a granular substance." The 
fiber is very rough, the epidermis adhering in many places ; the color is 
a faded or dirty yellow. 

As to tenacity, experiments made with fiber grown and prepared under 
the supervision of the agent of the East India Company gave a result 
which, when compared with the best Eussian hemx), was in the proportion 
of four to six, sunn being the weaker. Eoyle states that while " some re- 
cent sunn broke with 170 pounds strain, when Russian hemp broke with 
1(»0 pounds, the former may not bear the same degree of twisting as the 
latiser." In Dr. Wight's experimejits with sunn, cotton rope, hemp, and 
coir, they were found to stand a straiJi of 407, 340, 290, and 224 pounds, 
respectively. The fiber is used principally for ropes and cables, though 
in India it is manufactured into cordage, nets, sack-cloth, twine, and 
paper. The finely-dressed and most careiully-i)repared fiber is made 
into canvas of great durability. In the exhitjition of 1851, specimens 
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of great strength and compactness were sent from Trevancore, made ot 
a fiber called wuekoo nar. It attracted considerable attention, as it was 
totally different from any other Indian fiber, but afterwards proved to 
be Crotalaria junceaj changed by locality and climate, combined with 
variation in the mode of preparation. 

Crotalaria tenuifolia. — Jubbulpore hemp. — ^This plant, considered by 
some authors to be a variety of 0. junceaj is said to be superior to Eus- 
sian hemp (OannahU 8ativa)y breaking approximately at a strain of 95 
pounds for the first named to 80 pounds for the latter. It is 4 or 5 feet 
in length, and resembles best Petersburg hemp, compared with which 
Royle considers it equal, if not superior. Although its cultivation is 
limited, it is regularly grown for its fiber, which is used for the same 
purposes as sunn. 

Ten per cent, is lost in hackling, and the cost and quality varies accord- 
ing to the locality or season of the year in which it is grown. From a report 
of the agri-horticultural society of India, plants nine weeks from seed had 
attained the height of 8 J feet without branching ^ an important point in a 
fiber-producing plant, and commenced flowering three months from 
sowing." 0. tenuifolia is a native of Ooramandel, and is a perennial 
plant. It grows to a height of 9 feet in the botanic gardens of Calcutta. 
It is generally grown upon side hills, and is far stronger than when cul- 
tivated in the plains below, the lower situations tending to produce 
plants of great height, but of weaker fiber ; while soil and climate have 
much to do with with its superiority, it is also due to careful manipula- 
tion in its preparation. 

Pterocarpus santalinus. — This is another leguminous plant firom India, 
producing a rather inferior fiber. There are fifteen or more species in 
the genus, and all are plants of large size, scattered over tropical Asia, 
Africa, and America. The fiber is reddish in color, composed of quite 
fine filaments of moderate strength. From the size and appearance ot 
this specimen, which is quite old, I judge it has only been extracted ex- 
perimentally. A twisted cord of the fiber, about the size of common 
manila-paper twine, would show about the same tenacity. The plant 
yields a deep red dye, known to commerce as ^*Eed Sanders," large 
quantities of which are exported from India annually. Gum kino is 
obtained from two species of Pterocarpus, one growing in India and the 
other in Africa. Some of the barks are also used for tanning. It would 
doubtless make a good paper-stock, if it could be cheaply extracted and 
in large quantities. 

Seshania aculeata, — The plants belonging to this genus of Legumi- 
nos8B are tropical annuals, found in many parts of the world. The species 
named gives the well-known Dhunchee of India, which is highly esteemed 
for the manufacture of ropes and cordage, and is regarded as a coarse 
substitute for hemp. The plant is a native of the Malabar coast, and 
also grows in China. In Bengal it is called Jayunti, The plant grows 
to a height of 6 to 10 feet; the fiber is long, but much coarser and harsher 
than hemp. Bengalese fisherman make the drag-ropes of their nets of 
this substance, on account of its strength and durability. It is gener- 
ally growir in wet soil, requiring little preparation, as the plant is hardy 
and of rapid growth. It is sown at the rates of 30 pounds of seed to 
the acre. In Northwest India, during the rainy season, it springs up in 
rice-fields, and other wet, cultivated lands. A i)eculiarity of the fiber 
is its remarkable contractability, as from contraction alone ropes made 
of it are siiid to be able to carry away the mainmast of a ship. Royle 
publishes the statement of an Indian gentleman to the effect that "it is 
considered a much hardier plant than jute, and certainly very superior 
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in strength and durability.'^ Tests of Dhunchee rope, with that of Jub-j 
bulpore hemp and pineapple fiber were as follows: A 3^ inch (in cir- 
cuinference) untarred, 4-8trand rope of Dunchee broke with a strain of 
76 cwt., and 3| untarred, 4-strand rope of Jubbulpore broke with 83 cwt. j 
and a rope of pineapple fiber, same dimensions as the last, and same 
conditions, required a strain of 57 cwt. to snap it. Although Royle holds 
this plant in such high estimation, a recent authority, in the " report on 
the cultivation of jute in Bengal,'^ it is stated that ^4t is of little value 
as a fiber-producing species." It is common in every part of India. Its 
sticks are extensively used in Bengal as props for vines and creepers in 
gardens, and also for fuel. " The fiber, as usually prepared, is coarse but 
strong, and is employed in the manufacture of cordage of an inferior 
quality. It is never used to adulterate jute.'' There is no specimen of 
this fiber in the museum, but as there is an allied species growing in this 
country, producing the Colorado Eiver hemp, a description of the India 
fiber becomes interesting. The American representative is mentioned 
below. 

Sesbania macrocarjpa.— Samples of the canes or stems of this plant 
were sent to the Department of Agriculture several years ago from the 
Colorado River, and more recently specimens of a very coarse fiber have 
been received from Dr. E. W. Palmer, known as " Colorado River hemp," 
which, in aU probability, is derived from this plant. Dr. Parry in- 
formed me that the plant is very a-bundant on the alluvial banks of the 
Colorado, and could be obtained in large quantities. It also grows in 
South Carolina, Arkansas, and Texas. 

The fiber is 3 or 4 feet long, and the filaments are exceedingly coarse, 
and resemble flat ribbons of fiber, uncommonly white and lustrous, ana 
clear and smooth to a remarkable degree. Single filaments are quite 
strong, but when several are twisted together lose a part of their 
strength; a defect sometimes observed in better fibers. It is somewhat 
elastic, but its smoothness and elasticity are not in its favor where te- 
nacity is required, as the filaments wiU not cling when worked together, 
the strain coming upon individual fibers, first one and then another giv-, 
ing way, and the rope, therefore, weakened. As an evidence of this, I 
am enabled to draw out a filament two feet long from a little package of 
fibers folded five or six times and tied with a string without entangling 
in the least the fibers remaining in the package. It is sufficiently strong 
for small cordage for ordinary use, though too coarse for fish-line or 
twine. Compared with the fiber of Apocynum (our Indian hemp), or even 
with okra, it is a very indifferent fiber. It is prepared and used to some 
extent in lihe locality where grown, and is doubtless easily manipulated. 
The sticks or canes are very straight, and are about a third of an inch 
in diameter. 

BauJiinia splendens. — The Chain Creeper.— -These leguminous plants are 
extensively diffused throughout the tropics, and are found particularly 
in India and South America. They are generally climbing plants, at- 
taining great size, though some are shrubs. Two large coils of rope 
made from bark of the Chain Creeper were received from Brazil and 
Venezuela (Exhibition, 1876). In the last-named country the tree is 
called Bejuco de Gadena» Dr. Ernst, of the Yenezuelan commission, says 
the plant is common in the hot, damp forests. The stems are extremely 
flexible and tough, so they can be used as cords, being more durable 
than iron nails, which in the damp atmosphere rast very soon and give 
way. The ribbon-like strip is very dark — abwost black — and the cordage 
made from it is of the very coarsest description, the entiie bark often, 
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as peeled from the tree, entering into its structure unbroken. The two 
cables are about an inch in diameter." 

B, racemosa^ known as the Maloo Climber, abounds in the valleys of 
the Himalayas. The bark, reddish in color, is very tough, and is used 
in India for very coarse cordage and ropes, and from their great strength 
have been employed in the construction of bridges across the Jumna 
Eiver. The stems are usually cut in July or August, the outer bark 
being stripped off and thrown away, while the inner layers are used for 
rope as wanted, beiii,2j previously soaked in water, and are twisted wet. 
B. scandmiSj another Indian species, was tested, and found to be of about 
the same tenacity as the best sunn (GroMariajuncea). A line made of 
the fiber supported 168 pounds for forty-five minutes, having stretched 
six inches in about three feet. 

7. — ONAaRACBJE. 

Epilohitm, — Willow Herb. — Samples of Epilobium fiber were received 
from Utica, K. Y,, by the Flax and Hemp Commission, as specimens of 
a fiber that might be used as a substitute for cotton for textile pur- 
poses. The species of Epilobium are mostly perennial herbaceous plants, 
from 2 to 7 leet high, bearing pod-like vessels which are filled with 
cottony seeds. The fiber is accompanied by home-made samples of 
" thread," rope, and a piece of quilting to illustrate the value of the 
fiber as a substitute for cotton batting. The fibers are not half the 
length of upland cotton, or not more than three-eighths of an inch, and 
consequently could not be spun ; and even mixed with other fibers, 
would fly off in the process of manufacture ; the fiber is soft, has a silky 
luster, and is of a creamy white color. Examined microscopically, the 
filaments consist, like most seed hairs, of single cells. Their walls are 
very thin, make sharp bends, and seem to be brittle, without the least 
wind or twiist, and, while resembling the down of Asclepias, are of less 
length, with a rather strong longitudinal marking. The specimens are 
only interesting in the light of experiment, and fr'om the fact of their 
having been presented by the Flax and Hemp Commission. 

8. — MYRTACBiE. 

Eucalypfm obliqua, — The Stringy Bark. — ^Eut one species of the Myrtle 
family is represented in the collection. The si)ecimen is a sample of 
tow, prepared by Dr. Guilfoyle, and forwarded with the Victorian col- 
lection (Exhibition, 1876). The fiber is reddish in color, of little strength, 
and has been prepared experimentally. No data accompanied the speci- 
men regarding its value, either for liber or for paper stock, though the 
aborigines of Australia are known to manufacture both canvas and 
cordage from the Eucalyptus, which would indicate not only strength 
but considerable fineness. 

There are 100 to 150 species of trees belonging to the genus, for the 
most part confined to Australian and Tasmanian forests. Many of the 
trees are gigantic in size, and are exceedingly valuable for their timber. 
Ij, globulus^ the Blue Gum, E. gigantea^ the Stringy Baric, and E, amygda- 
linaj the Po])permint tree, yields che best quality. Eucalyptus oil has 
attracted some atten tion in late years, parti<3ularly since the Exhibition, 
and E, glolmlm is well known through its having been recommended 
for planting in malarial districts. Fiber of Eucalyptus fissilis was also 
scait to the Philadelphia Exhibition, prepared by the director of the 
Melbourne Botanic Gardens, Victoria. 
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9.— CUOCEBITAOBiiB, 

Lurffa cylindrica. — Sponge Cucumber. — ^This is also called Pe^njayj 
and is the Estrapajo of the Venezuelans. The fruit is from 6 inches to 
1 foot in length, the interior being formed of a dense tissue of wiry 
libers and containing tjiree longitudinal tubes, in which are found the 
numerous black seeds. It is also called " dish-cloth plant," as the dried 
fiber, after the removal of the outer integument, is used as a substitute 
for tills indispensable article of household economy in the South, the 
fibers becoming soft and pliable in water. Although the species are 
natives of tropical Asia and Africa, the plants are found in many trop- 
ical and semi-tropical climes. Museum specimens have been receiv^ 
from South America, the West Indies, and the southern portions of the 
United States. Ornamental baskets are sometimes made from the 
sponge cucumber, and among the curious objects in the museum the 
visitor is shown a bonnet, worn in the South during the late war, made 
entirely of tiiis fiber. To prepare it, the cucumbers were cut through 
lengthwise upon one side only, and opened out flat^ the fibrous walls of 
the tubes before mentioned forming longitudinal ridges which appeared 
on the outside of the bonnet. Several cucumbers were required to make 
this dainty hea&-covering, which was sewn together and afterwards 
shaped with scissors, and lined on the inside and tiimmed with pink 
cambric. 

10.— APOCYNACEiE. 

Apooynum camdbinum. — Indian Hemp. — ^Indigenous in the United 
States. This is a species of perennial herb, belonging to the dog:bane 
fiamuly, with upright branching stems four or five feet in length, hSving 
opposite leaves and a tough, reddish bark. As the name indicates, it is 
nsed as a substitute for hemp by the IS'orth American Indians, as the 
plant flourishes in many portions of the United States. A peculiarity 
of the plant is that its* stalks exude a milky juice, which when dried 
exhibits the properties of India rubber.'' Its fiber is utilized in the rude 
manufacture of bags, mats, smaU ornamental baskets, belts, rope, twine, 
fish-nets and fishing-lines, &c. It is easily separated from the stalk, 
and when cleaned is quite fine, long, and tenacious. In color it is a light 
cinnamon, as usually seen, though finely-prepared specimens are creamy 
white and remarkably fine and soft. 

In the museum there are samples of the fiber from Minnesota, Ne- 
I braska, Utah, Nevada, and Arizona, together with a great variety of 
\ articles of Indian manufacture. The finest prepared specimen is a fish- 
I line, such as is used by the Pi-Utes at the Walker Eiver Reservation 
\ in Nevada. The fiber will rank with Asclepias for strength, and is readily 
■ obtained, as the stems are long, straight, smooth, and slender. Although 
\ paper has not been made of it, it could doubtiess be utilized for the pur- 
\ pose. 

\ Lyonsia reticulata. — A specimen of so-called fiber from the seed-vessels 
I of this plant was received from the Queensland collection (Exhibition, 
f 1876). It is worthless as a "fiber" and can only be classed with " silk 
i cotton" from the Bombax, and with " vegetable silk" from pods of As- 
I clepias. The plant is a creeper belonging to the dogbane family, hav- 
I ing cucumber-shaped pods, which nre the sonrco of the fiber. The plant 
I iR a native of Australia. 

I 3 i AQ 

J 
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11.— ASCLBPIADAOE-ZB. 

KeiM^ly allied to the dogbane fEimily is the family of milk- weeds, many 
speoies of which are found in the United States, and nearly all pos- 
sessed of a fibrous bark, their seed-pods filled with silky hairs. 

Asok^ias cornuti. — Milk-weed, Silk-weed. — Habitat, United States. 
This genus comprises a number of coarse herba^ieous plants with 
a milky juice, which, for the most part, are natives of Korth .America. 
The coUection contains not only good specimens of the fiber from this 
country, but from South America. Among these are specimenfl of 
the "silk" obtained from the ripened pods, useless for textile purposes, 
yet attracting attention from its beauty. One sample in particular 
was sent from South America as " vegetable silk," with fabulous ac- 
counts of the beautiful fabrics that could be made from it. 

The only portion of the plant of which practical use can be made is 
the bast, which furnishes quite a fine, long, glossy fiber, that is strong 
and durable. It ranks between flax and hemp, and in yield is about 
equal to the latter. Dr. Schaeffer made comparison of the two fibers in 
Kentucky, and the result was most favorable for that of Asclepias. He 
says: 

The native fiber was taken in winter from the decayed stalks, as they stood In the 
ground, where they grew without culture, while the hemp had not only been cniti- 
vated, but treated afterwards with the usual care. The fiber of the milk- weed was 
nearly, if not quite, as strong as that of the hemp, but apparently finer, and more glossy, 
while the quantity from a single stalk of each was nearly the same. 

There are many species of silk-weed, the commonest of which, A. car- 
nuti {A. syridca of Linn), is found growing wild in many portions of tie 
United States, but does not seem to have been utilized for fiber beyond 
limited experimeiit. The culture of the plant is said to be attended 
with little difficulty, as it generally thrives on poor soil. "As it is a 
perennial, with strong roots, successive crops might for a long time be 
obtained from one sowing of the seeds, or planting of the roots." 
Planted at suitable distances it could be easily cultivated, and, if clo$e 
enough, would produce a heavy crop of long, slender stems clothed 
with abundance of fiber. 

Among the specimens of the bast are several from Brazil, which have 
been finely prepared and show that the fiber is known in tiiat country, 
though the writer can find no records of its manufacture. "An early 
knowledge of the fiber of silk- weed caused its introduction into Europe, 
where it has finally become a cultivated plant, while in its own country 
but little is known of its true value.'' Dr. Masters, an European author- 
ity, states that " its excellent fiber is woven into muslin, and in , some 
ports of India is made into paper.'' From the Flax and Hemp Com- 
mission the department received small pieces of Asclepias cloth mixed 
with one-third cotton. This, though coarse, is quite strong. From the 
report of the Flax and Hemp Commission, page 74, the microscopio 
character of this sample of fiber is given as follows : 

Imperfeotly cottonized, and of course unequal in staple. Some single cells, which 
could be drawn out, were found to resemble flax in many respects, but differing in 
decided markings that form long spirals, and also in the diameter of the Internal 
cavity, which is less than that of flax, and more irregular. * * * A specimen 
from Bassia shows that the cells will not average more than three-fourths of an inch, 
if so much. 

The fiber forms a good paper material, and might be cultivated with 
profit for this purpose. The "silk" possibly might be employed as 
wadding, or for upholstering purposes — ^it has been used for stuffing 
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pillows in Canada ; it is useless for any other purpose. However, there 
is a record of paper having been inade froai it in the last coiifcury. The 
cells are smooth and cylindrical, and will not felt or fasten themselves, 
together, so can only be classed as *^ down" or silky hairs. 
Forbes Eoyle states that — 

The snk-Kke down of Asclepias syriaca is not more than an inch in length, but it 
has, nevertheless, heen applied to articles of dress manufactured from it both in 
France and Russia. Eepreseutatives of the Asclepiadacese are found in Asia, in tha 
north of Africa, the south of Europe, Siberia, North and South America, Japan, Cape 
of Good Hope, and New Honand. The bast fiber has been prepared, experimentally, 
in Bnicdaj and directionB for its preparation are given by German authorities. 

Cahtropis gigantea. — Giant Asclepias. Tercum. — This is an Ascle- 
piadaceous plant of considerable value in Indian pharmacy, growing 
wild upon arid wastes, and producing a fiber of superior quality that 
might be used for many purposes. It resembles flax somewhat in ap- 
pearance, and is quite strong. It is not cultivated in India, though its 
fiber is regarded in Madras, where the plant grows wild, as the best 
and strongest material for bow-strings and tiger-traps. The plant is 
known under a variety of names, as Ashur in Arabic ; Muddar and Ak' 
Muddar in Hindoo ; in Madras it goes by the name of Yercum. 

The mode of separatiug the fiber, as practiced by the natives, is ex- 
ceedingly tedious, and would prevent the material from becoming an 
article of commerce unless some more speedy and less trifling way for , 
preparing it could be discovered. In short, no water is used, and 
evOTything is done by hand manipulation, assisted by the teeth. Flax 
machinery might f acflitate the matter if it was desired to cultivate ex- 
tensively for fiber. The pods also contain a silky down, which in Madras 
is used for the manufacture of a soft, cotton-like thread. As to its cul- 
tivation, " it is difficult to conceive anything less productive than dry 
sand, yet the Muddar thrives in it, requiring no culture and no water.'' 
Dr. Wight tested samples of the fiber from Madras, where it is much 
employed for fish-lines, and found that it bore a strain of 652 pounds, 
when Sunn hemp bore 404 pounds. Royle's experiments gave 160 for 
EtiBsian hemp and 190 pounds each for Jubbulpore hemp (Grotalaria) 
and the Muddar or Cahtropis gigantea. A soft kind of cloth has been 
made from the silky down of this tree by mixing with cotton. It has 
also been used in the manufacture of paper. 

Mandenia tenacissima. — Eajmahl Bowstring Creeper. — This plant pro- 
duces the jeetee fiber of India. There is no sample of the fiber in the 
museum, but as it is often referred to, and is a well-known fiber, it will 
be proper to include it in our list. The plant grows in the Eajmahl hiUs 
of Lidla in dry and barren places, and the fibers of the bark are em- 
ployed for making bowstrings by the mountaineers. "The fibers are . 
not only beautiful in appearance, but strong and durable." 

In Dr. Eoxburg's tests of twine made from jeetee^ he found that in the 
dry and wet states it bore a strain of 248 and 343 pounds, when hemp 
in the same states bore 158 and 190 pounds. More recent tests, how- 
ever, place it below hemp in strength, but above it in elasticity. The 
fiber is much used for making nets, and is not liable to injury by being 
kept in water. 

OrthantJiera vimineaj another plant belonging to the milk- weed family, 
grows near the foot of the Himalayan Mountains, its long, slender, leaf- 
less, wand-like stems, 10 feet or more in length, furnishing a fiber of 
remarkable tenacity, suitable for rope-making. Other plants of this 
family in different parts of the world are mentioned as'producing fiber j 
they are, however, of minor importance. 
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12.— OOBDIAOB-ffl. 

Cordiamacrophyllaj Cordia sehastinay Cordia gerascanthm. — Small sam- 
ples of fiber from these three species of cordiaeeous plants were received 
from the Smithsonian Institution (1869), without locality or other data 
than name^ The plants of this genus, numbering 200 or more species, 
are found in various tropical and sub-tropical regions of the world. They 
are trees and shrubs, and have been valued for their medical qualities, 
and for timber, more than for fiber, which is known as Faravali. In 
Mysore, Cordia angmtifolia^ called by the natives Narnulij* is used in 
the manufacture of rope. The bark is extracted in ribbon-like, layers, 
and then twisted into cordage. It is possible some of the species might 
yield a usefiil fiber for textile purposes, tjiough the examples in the mu- 
seum are very inferior. In its lace-bark appearance the bast resembles 
/Sterculia ; it is white in color, soft, and of iiiferior tenacity. 

13.— THYMAIiAOE JS. 

Lagetta Untearia. — Lace-bark of the West Indies — There is quite a 
pretty and interesting series of lace-barks in the museum, the most 
beautiful of which is the species named above. It is remarkable for the 
net-like appearance of its easily-separated layers of bark, and when de- 
tached and slightly pulled apart, so that the fibers shall not be parallel, 
exhibits a beautiful natural lace of creamy whiteness and "soft finish." 
There are a number of examples, the most interesting of which is a sec- 
tion of the tree itself, about a foot in length, enveloped in its natural 
bark at one end, while at the other the layers of inner bark are pulled 
apart and frayed to exhibit the lace, which is seen in concentric layers, 
the fibers interweaving in every direction. The specimens are from 
Jamaica, where the tree goes by the name Lagetto. It is said that the 
governor of Jamaica presented to Charles II a cravat, frill, and pair of 
ruffles made from this material. On the island it is made into very beau- 
tiful articles of wearing apparel, such as collars, bonnets, &c. ; and even 
tJie museum specimens have been coveted by lady visitors as trimming 
for hats. I have never heaid of the fiber being used regularly for cordr 
age, though it is sold in long strips in the public streets of some of the 
cities of Brazil. It has sometimes been made into thongs, witli whick to 
whip negroes. 

Daphne tenuifolia, — Somewhat similar to the above are the plants of 
the genus Daphne, which are widely distributed throughout the globe, 
in both temperate and tropical climates. There are a number of fine 
examples in the museum, from Brazil, and other localities, and among 
them one specimen of i>. cannabina (Smithsonian Institution, 1869). 
Their principal use is in the manufacture of pajjer of varying quality, tlie 
best of which has the recommendation of being strong and tough, and 
not liable to crack or tear, when creased and folded, and not liable to 
be affected by dampness. In India, its durability renders it valuable 
tor deeds and records. 

In Nepal the bark of D. camiahina, and D. EdgwartMi is thus employed. For tliis 
purpose it is scraped and boiled in water with a email quantity of oaJk-ashes; after 
this it is washed and beaten to a pulp on a stone, and then spread out on a mould or 
frame of bamboo matting. Some of the museum specimens are beaten out into a 



*Tlieso two names are doubtless the same, the orthography having accidentally 
been changed. It is worthy of remark that the diffetences in the spelling of Indian 
names by various authorities may be duo to their having written the names as they 
seemed to be pronounced by the nativei. " Jeotee and " Chitteo are examplea. 
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eoarse kind of Tapa cloth, and aro used in this way, doubtless, for clothiug. The • 
fibers of Daphne, under the mitro3copt> uo'l T. ht-ii cxaitiip*^d in glycetino, appear 
united: in bundles ; they aie easily separated hy the needles, 'f hoy are very fine, stifi^, 
and generally full, and their surface appcara smooth without longitudinal or transverse 
BtriflB. The body of the fiber shows n swelling at the points where it has been sud- 
denly folded upon itself. The most of the celU have a comparatively regular and uni- 
form diameter, but we meet with some in which the middle is very large for a little 
distance, the fiber then becomes suddenly thin and at each end terminates in fine long 
pointy; they are usually rounded at the eud and sometimes exhibit a tendency to bifur- 
cate. The part widened in the middle contains a large cavity which is very apparent. 

Pimelia miflora, — Similar to the plants of the Daphne giQup are those 
belonging to the genus Pimelia, which are natives of Australia, Tas- 
miEinia, and New Zealand, comprising some seventy or more — slender 
branching shrubs bearing white or yellow flowers. The species have 
all, more or less, tough, stringy bark, suitable for textile purjposes. Dr. 
Gtulfoyle prepared the present species, and accompanies it with this 
description: "The Curryjong of the aborigines, a tall glabrous shrub 
with smooth bark of exceeding toughness, suitable for fishing-lines, 
whip-cord, &c. It is found plentifully in the forests and gullies in 
alpine and sub-alpine situations." Samples of Curryjong paper are also 
exhibited in the collection of paper substances received at the same 
time* 

The seeds of the plant yield an oil from which the- genus— derived 
firom the Greek pimeUj a fat — received its name. Some of the species 
aire cultivated as greenhouse plants. 

14.— UETICACEiE. 

Boehmm^ia nivea. — Eamie, China Grass. — This is another plant of prac- 
tical value to American agriculture, though its value can hardly be said 
to be appreciated save by the few who have fought over the ground of 
experiment. As to nomenclature, we have adopted the Javanese name 
of the plant, which is known as Ramee. In India it is commonly known 
as Rhea^ having been cultivated from time immemorial in Assam, Ding- 
lepore, and Sylhet, where it is regarded as most tiseful for fishing-nets. 
The cultivated variety, though botanically the same as the wild, is called 
Dame rhea^ and is produced for nets and fishing-tackle, while the latter 
variety is called Ban rJiea, With the Singpoos the name is Pan, and 
cloth is made from it, while in Burmah it is used to make a kind of unen. 
In Sumatra it is called Calcee, and the Chinese name is Chu ma^ from 
which the celebrated grass cloth is made, and from which we derive our 
English name, " China Grass." Several varieties of Boehmeria are cul- 
tivated in Japan, and the process of preparing the fiber is similar to that 
in use for the preparation of hemp — as, indeed, all of their best fibers. 
The China Grass industry in Japan dates back to 1660 A. D., and the 
finest fabrics are manufactured at Yechigo (to the north of Tokio, on the 
west coast). The annual production amounts to nearly 100,000 pieces 
of goods^ 9 to 10 yards in length. 

In our own country ramie, as yet, has only been produced experi- 
mentally. That it can be produced in any quantity in the South is a 
settled fact, and that it can be grown successfully even as far north as 
Kew Jersey has been demonstrated within the last two years. Much 
has been written upon the subject of ramie culture, both in this and other 
lands, and no smaU share of ramie literature is to be found between the 
covers of department publications. 

The strength of this fiber, judging from Dr. Eoxburgh^s experiments, 
places it in the first rank. He found that Jeetee fiber {Marsdenia teiiaces- 
sitna) broke with a strain of 248 pounds, when Calcee (or ramie) broke 
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with 240 pounds, Chinese jute was broken at 164 pounds, while homp 
{Cannabis sativa) only stood a strain of 158 pounds. A recent experi- 
ment quoted in an India report shows a still greater diiference between 
this and other fibers, a spun thread of Eussian hemp having broken 
with a strain of 84 pounds, while a similar one of ramie only broke with 
the remarkable strain of 252 pounds, or in the proportion exactly of one 
to three. 

The first museum samples were received about twelve years ago, 
fix)m James Wade & Sons, England, and are interesting as showing the 
various stages or processes of manufacture, as well as the many beauti- 
ful fabrics that can be made from its fiber. The raw product in this 
series is India ramie, as imported, and this is followed by the dreetaed 
and bleached fiber, some of the specimens of silvery whiteness, aaad re- 
markable for brilliancy and luster. Then follows a large series of man- 
ufactures, principally poplin andmozambique dress goods, figured orlews, 
&c., in infinite variety. These are made of pure ramie, of ramie mixed 
with cotton, and^ in some cases, ramie, cotton, and wool. Later, another 
series was received from the same manufacturers exhibiting a stiu greater 
variety of dress goods of various kinds, some of these having the ku^ter 
of silk. 

Many specimens of experimentally prepared fiber have been recelted 
£rom the South, together with manufactures, the results of experiments 
by Le Franc, Eoezl, Eonzam, and others. In these manu&ctures of 
American ramie there are several specimens of fabrics suitable for 
handkerchiefs, shirt-bosoms, and the uses for which Unen is usually 
employed. One interesting specimen of fiber (some two or three feet in 
length) exhibits the stalk as grown, the bark separated into fiber, tod 
the cleaned ramie, all in one piece. There are also samples of finely-pre- 
pared fiber from other foreign localities than those mentioned, and one 
of these exhibits American ramie prepared in France. Some good 
specimens of rope are also shown, though, doubtless, this use oi the 
fiber need not be encouraged while there are so many coarser fibers 
better suited to the purpose. Paper is also made from this substance, 
which is white and fine. 

The Japanese series of China grass exhibits the state of perfection to 
which this industry has been brought in that country. It includes raw 
material variously prepared, together with textiles of great beauty. 
Thej are woven pure or mixed with silk, cotton, or other fiber, and 
some of them dyed in colors. For best modes of cultivation, prepara- 
tion, &c., the reader is referred to Part Second of this report, where the 
latest facts regarding it are presented. 

^ Urtica gigas, — Tree Nettle of Australia. — This is also called the gigan- 
tic nettle tree, and by the natives, goo-mao-mah. It is a native of Sfew 
South Wales, and is very abundant on the McLeay and other northern 
rivers. In Bennett's Wanderings of a Naturalist in Australia,'^ the 
author states that the tree, when in fall vigor, rises from its base by a 
series of buttresses of singularly regular outline, gradually tapering 
without a branch, to the height of 120 to 140 feet; the trunk then di- 
vides into a regularly formed^ wide-spreading head, which excites admi- 
ration by its extraordinary size. The ordinary elevation of the tree is 
25 to 50 feet. " The poisonous fluid secreted from the foliage is very 
powerful, particularly in the younger leaves, and their sting is exceed- 
ingly virulent, producing great suffering." The tree is also indigenous 
in Queensland, and Dr. Guilfoyle sends specimens of fiber from Victoria. 
The fiber is very strong and fine, and suitable for fishing-lines, &c. In 
New South Wales its fiber is made into cordage of considerable te- 
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nadty. The specimens were accomiiauied by a dilly-bag, made by an 
An^tc^lian aboriginal. The wood ot Ihis i?? soft and fibroua, and 
migiit be pulped up for fiber. It is claimed that the best and strongest 
fiber is obtained &om the bark of the roots. The fiber is easily piepaced 
and ean be obtained in quantity. 

16.— MORACEJB. 

Broussonetia papyrifera. — The Paper Mnlberry.-^TMs interesting and 
well-known plant is a native of the islands of the Southern Ocean, as 
w^ as China and Japan, but has been introduced into many other conn- 
Ixies, and is now a common tree in gardens. In Japan, where it is highly 
esteemed for its fibrous qualities, it is known as the Kodzu; in Ghina it 
is called Tchou and Roa-lco-chu. Kendang is the Javanese name for the 
plant, while in the Fiji Islands it is known as Ma-lo. 

In Taihiti and other South Pacific islands a species of cloth is manu- 
fiieturod from its bark known as Tappa^ Tapa. or Kapa^ an interesting 
series of which are shown in the department collection. 

It is said that the finest and whitest cloth and mantles worn by Sand- 
^oh IslEtnders and " the principal people of Otaheite," are made firam 
bark of this tree. It dyes readily, particularly in red, and takes a 
good color. Tapa cloth is also printed ; a large sheet uom the Fyi 
Islands, in, possession of the department, being stamped or rudely printed 
in black, in large checks or squares resembling the patch- work comfort- 
able. The manner in which the fiber is beaten out by the native women 
of Otaheite is very curious. The cleansed fibers are spread out on plant- 
ain leaves to the length of about 11 or 12 yards; these are placed on a 
regular and even suifitce of about a foot in breadth. Two or three lay- 
ers are thus placed one upon another, much attention being paid to 
making the cloth of uniform thickness ; if thinner in one place tlian 
another a thicker piece is laid over this place, when the next layer is laid 
down. The dotJi is left to dry during the night, and, a part of the moist- 
nre being evaporated, the several layers are found to adhere together 
so that the whole mass may be lifted from the ground in one piece. It 
is then laid on a long smooth plank of wood prepared for the purpose, 
and beaten with a wooden instrument about a foot long and three inches 
sgua3». Each of the four sides has longitudinal grooves of different de- 
grees of fineness, the depth and width of those on one side being suffi- 
cient to receive a small pack-thread, the other sides being finer in a reg- 
nlair gradation, so that the grooves of the last would scarcely admit 
ssD.yi£mg coarser than sewing-silk. A long handle ia attached, and the 
cloth is first beaten with its coarsest side, and spreads very fast under 
tius Strokes ; it is then beaten with the other sides successively, and is 
tilien considered fit for use. Sometimes, however, it is made stUi thiuner- 
by beating it, after it has been several times doubled, with the finest side 
of the maUet, and it can thus be attenuated until it becomes as fine as 
mnslin« Should the cloth break under this process, it is easily repaired 
by laying on a piece of bark, which is made to adhere by means of a 
glutinous substance made from the arrow-root, and this is done with 
such nicety that the break can hardly be detected. In other islands the 
b^k is kept wet and scraped with sharp-edged shells. It is said the 
King of the Friendly Islands had a piece made which was 120 feet wide 
and 2 miles long. 

In Japan, it may be mentioned as a x>eculiarity that a kind of cloth is 
made from paper derived from this tree. It is cut into thin strips, 
which are twisted together and spooled, to be used in the woof of ^e 
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faJ[)ric9 while the warp is composed of silk or hemp. Aboat 250 pieces 
only are manufactured at the principal manufEtctnring place. The paper- 
mulberry grows everywhere in Japan, and . is a valuable tree as fimiish* 
ing the bast &om which a large portion of the Japanese paper is miMle. 
The plants are reproduced in quantity by subdividing the roots, and in 
two or three years are ready to be cut. This work is done in Novem- 
ber, and the branches (7 to 10 feet long) are made up into bundles 3 or 
4 feet in length, and steamed, so that the bark is loosened and can be 
more readily stripped off. This is washed, dried, and then again soaked 
in water and scraped with a knife to remove the outer skin, which isused 
for inferior kinds of paper. The bast when cleaned is washed, repeat'^ 
edly kneaded in clean water, and rinsed. It is then bleached in Ui^ 
0un until sufficiently white, after which it is boiled in a lye, chiefly of 
buckwheat ashes, to remove all gummy matters. The fibers are now 
readily separated, and are transformed into pulp by beating with wooden 
mallets. The pulp is mixed in vats with the necessary quantity of wa- 
ter, to which is added a milky substance prepared &om rice-flour, and 
the gummy infhsion of the bark of Hydrangea paniculata, or the root of 
HUnscus manihoi. The couches on which the paper sheets are pro- 
duced are made of bamboo, split into very thin sticks, and united in 
parallel lines by silk or hemp threads, so as to form a kind of mat. This 
is laid upon a wooden &ame and the apparatus dipped into the vat^ 
raised, and shaken so as to spread the pulp evenly, after which the cover 
is first removed, then the bamboo couch with the sheet of paper, and in 
returning the operative lays the sheet upon thd others. When a num- 
ber of sheets have thus been prepared they are pressed to exclude the 
water, and afterwards spread out with a brush upon boards and allowed 
to dry. The sheets are only about 2 feet in length, but sometimes 
sheets 10 feet long are produced.* 

An effort was made in Europe to employ the paper-mulberi^ in the 
manufacture of paper, but these efforts have resulted in nothing, and 
the brousionetia remains an ornamental tree, and no one dreams ox ntil- 
izing it in this industry. 

y^tillart says the fibers of this plant, when separated (by boiling in 
an alkaline solution and afterwards ground in a mortar), " appear per- 
fectly transparent, are striated longitudinally, and are often flattened 
on each other, and convoluted like a ribbon ; the points are fringed and 
terminate in a round end. They have a tendency to crisp and curl up 
into rings, which indicates that they can be readily felted." As to 
size, those bordering on the epidermis are larger than the fibers in tihe 
parenchyma which border on the zone of the camMtm (Ficus sgeekB not 
identified). 

In Bernardin's Catalogue, before mentioned, there are no less than 
-nine species of this genus represented as fiber-producing plants. Ode- 
brated for one of its species yielding the fig, and another the caout- 
chouc of Assam, the genus Ficus abounds in Southern Europe, Africa, 
the warm parts of India, and the isles of the Southern Ocean, and rep- 
resentatives are found in the Western hemisphere. Royle alludes to 
the genus and says " it is probable that the bark of some of the species, 
like that of the paper-mulberry, may be converted into half -stuff, as the 
bark of one species is used for paper-making in the island of Oejylon." 

In the collection of Brazilian fibers fBxhibition, 1876), there is one 
specimen that closely resembles, the fioer of Broussonetia papyriferaj 
which was obtained from a specimen of "wild fig" found growing on 

* This a<;count is condensed from a teport by the Japanese Commissioners to the 
Philadelphia Exhibition, 1976. 
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tlie Doce River, the milk of which is said to contaiu India rubber. Dr, 
liticolau J. Moreira, reporting on libers from Minas Geraes, in a little 
brochure of 16 pages, thus wi?ites of the plant producing these speci- 
meos: 

The trunk leayes, or stalk leaves («. «.,layersT), although they cannot be separated into 
distmot fibers, nevertheless offer an interest not less industrial- By soaking, the leaves 
come out whole; when introduced between iron cylinders, in consequence of the com- 
pression suffered, they become very thin, yet preserving a remarkable width and 
length. In this condition, to say nothing of their being objects of curiosity, it is pos- 
mb& to transform them into thick garments for country laborers or other workmen. 
• • • Without further preparation, letters and official documents are written on 
the precious bark of this rich tree of the Doce River. M. Leverino Costa Leite has 
taken txna one tree 275 cavados (206 yards) of bark sheets, three-fourths of a yard 
wide. 

These samples are in the possession of the museum. 

16.— Canabinace^. 

Cannabis sativa, — Hemp. — In our rambles among the fiber-producing 
plants of many lands, in the pages of this article we cannot foil to 
notice how often the word hemp is used and applied to so many differ- 
ent fibers. 

However, we are considering now the true hemp-plant, which grows 
not only in our own country, but in many other portions of the civilized 
; world, the fiber of which is so generally employed for rope that stretch- 
ing hemp ^ can have but one meaning. In fact, it has been so universally 
I employed in the manufacture of cordage that the value of all other 
I fibers, as to strength and durability, is estimated by it. In many of the 
i experiments of Roxburgh and others we find "Russian hemp^ (Peters- 
burg hemp) or " best English hemp " taken as standards of comparison. 

Its native home is India and Persia, although it is in general cultiva- 
tion in many parts of the world, both in temperate and more tropical 
climes, though only in large quantities for export in Russia and Poland. 
French hemp is much valued, as well as that produced in England and 
Ireland: but the finest quality comes from Italy, and is pronounced 
" fine, soft, light-colored, and strong. Hemp grows in all parts of India, 
and in many districts flourishes in a wild state. It is but little culti- 
vated for its fiber, although Bombay-grown hemp "was proved to be 
superior to the Russian.'^ In portions of India, as well as other hot 
countries, it is cultivated for its narcotic products, the great value of 
* whu^h makes the India cultivators indifferent about the fiber.* Hemp 
^ is largely grown in Japan for the manufacture of cloth. This industry 
^ is very old, as prior to the introduction of silk-weaving it was the only 
textile fabric of the country. 

Afl the processes of hackling, &c., are not applied in Japan, the ma- 
inipulation of spinning is rather tedious, all the fibers having to be taken 
^ offcme by one and the ends knotted together so as to form a thread of 
sufficient length to be spooled and used for weaving. The province of 
Yamato is the principal center of manufacture of hemp fabrics, Kara, 
;the capital, alone producing 400,000 pieces 9 to 10 yards in length. 
'The Japanese method of cleaning and preparing hemp is to soak the 
stems in water, after which the bark is stripped off, and, if necessary, 

• When it. is grown for the resinons principle which forms the intoxicating drng 
called clmng (Hasheesh), the plants are placed some distance apart, so that the air 
land son can get to them ; whUe for producing fiber the opposite treatment is reqmred, 
and t^e seed iB sown thickly in order to force the stems to grow straight and taU 
"without branching. 



538 EEtORT OP THE COMMISSIONER OP AGRICULTURE. 



cleaned with an iron tool. The inner fibers are then washed and 
bleached, and brought to market in this state. This is a medium qual- 
ity. The finest quaUty, and the whitest, is produced by steaming the 
stems, soaking for one day in water, and then stripping. A third grade 
is stripped immediately from the stem, and preserves a greenish color. 
In this connection it is interesting to note that wool has never been pro- 
duced in Japan, and, as has been shown, cotton only dates back to 
the sixteenth century. 

The Sanscrit name of , the plant is Bhanga; in Hindostan it is called 
Ganja; the Arab name is Kinnub^ from which, doubtless, its Latin 
name, Cannabis^ is derived; in Persia it is known as Bung^ while in 
China it is Ghu ts-aOj and Japan, Assa. A dozen other names might be 
given, but the present will serve to identify it. 

The plant ife so well known in this country, and the mode of cultiva- 
tion and preparation of the fiber such a familiar matter to those inter- 
ested in producing it, that description seems unnecessary. Interesting 
fiacts, however, connected with the hemp industry wiU be found in part 
Aecond of this report. The museum series of specimens, through the 
donations of the commissioners of the various countries represented at 
the Centennial, is quite full and complete, in fact more so in the foreign 
department than in our home series. It was noticeable, in preparing 
jOur own museum exhibit to send to Philadelphia, that the hemp in- 
dustry in this country had declined materially from the meager re- 
fiponse to caUs for specimens. The cause of this decline, the remedy, 
land the future prospects of hemp cultivation in this country are given 
in aaiother portion of this report. Among the specimens in the musenmi 
the samples presented by the Flax and Hemp Commission are preserved, 
and form an interesting study. There are no specimens of hemp mana- 
facture in the collection. 

17.— MtJSACEJai. 

We have been considering thus far the exogenous plants, the fiber of 
which is produced in the bark, and which, as we have seen, includes all 
bur finer textiles, as cotton, ramie, flax, jute, &c. We now come to con- 
jsider the class of endogens, furnishing what is generally termed folia- 
Iceous fiber, which is much coarser than fibers of the first class, and used 
J>rincipaUy for cordage, as the Manila hemp, Kew Zealand flax, pine- 
apple fiber, &c. The first family is that of the plantain and banaiia, 
to which the Manila hemp belongs. 

Musa textilis. — ^Wild Plantain. — This plant, as well as the fiber pro- 
duced from it, the celebrated Manila hemp, is called Ahaca by the 
natives of the PhiUippine Isles. Other names are, however, given to the 
different qualities of the fiber, as handala, which appears to be the harder 
and stronger outer fiber, which is used for cordage. The finer fibers of 
the inner layer are called lupis, and are employed in weaving delicate 
fiaibrics, while the intermediate layers furnish the Aupoz, which enters 
into the manufacture of the web-cloths and gauzes. The natives dis- 
tinguish the several varieties of the plant as follows : Ahaca hrava^ or 
the wild Ahacaj called by the Bicoles Agotai} the mountain Aba^aj 
which is used for making ropes, cslled.Agotag and Amo^id ; the Sagag 
of the Bisayas ; the Laquis of the Bisayas, by whom the fibers of the 
original Abaca are called Lamot, The Malay name is Fissa/ng utan^ 

The species of Musa^ among which are the plantain and banana, are 
tropical plants, found in many jmrtions of the globe. They are indig- 
enous in the PhiUippine Isles and the islands of the Indian Archipelago. 
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tfhey have been cultivated from tlie most remote times, in tropical cli- 
mates, in subtropical Asia, America,, and Africa, and the islands of the 
Atlantic and Pacific Oceans, for the sake of the fruits. In the Phil- 
lippine Isles, where it is most used for its fiber, the plant is found in both 
a wild and cultivated state. The natural groves, however, are consid- 
ered property. 

The Abaea is cnt when about one year and a half old, just before its flowering or 
.fructiflcation is likely to appear. If cut earlier, the fibers are said to be shorter but 
finer. It is cut near the roots, and the leaves cut off just below their expansion. It 
is then slit open longitudinally, and the central peduncle separated from the sheath- 
ing layers of fibers, which in short are the petioles of the leaves. 

The flbrons coats, when stripped off, are left for a day or two in the 
shade to dry, and are then divided lengthwise into strips three inches 
wide. They are then scraped with an instrument made of bamboo, until 
only the fibers remain. When sufficiently scraped, the bundles of fibers 
may be shaken into separate threads, after which they are sometimes 
washed, then dried and picked, the finest being separated by women 
with great dexterity. 

After the fiber has been cleaned in this manner, it is ready for the 
manufacture of cordage, and for all purposes where a coarse fiber is 
employed. The fine fiber, however, which is to be used for weaving, 
tmdergoes the still further operation of beating, which is performed wifli 
a wooden mallet, which renders the fiber soft and pliable, it having first 
been made up into bundles. The separate filaments are then fastened 
together at their ends by gumming ; it is wound into balls, and is then 
ready for the loom. Sometimes it is dressed like flax, on a Mnd of 
hackle, and afterwards washed many times in running water until per- 
fectly free from all extraneous matter, after which it is hung over poles 
or ropes to dry. 

M. Perrouttel, a French botanist, in the ^^Annales Maratimes et Colon- 
tales du France^^^ states that the Alaca of the PhiUippines differs essen- 
tially from all the varieties of banana known. Its stem is 15- to 20 feet 
high, of a dark green color, and very smooth on its surface. Its leaves 
are of the same color, long, straight, with strongly marked nerves. The 
fruit is smaU and triangular, resembling abortive bananas, and scattOTed 
here and there near the extremity of the fruit-stem. The plant requires 
a rich humid soil, and flourishes in thick forests at the base of the moun- 
tains, where it acquires in a short time an extraordinary development. 
In regard to the capability of the Ahaca for tiie manufacture of fine 
fabrics, the writer says : 

Of the finer sort tissnes or mnslins are made of great beanty, which are very dear, 
• even in Manila. I had a number of shirts made from the muslin, which lasted me a 
\ Tery long time, and "were cool and'agreeablein the use. But it is especiaUy in Framce 
! that tissues of this material are best made and of the greatest beanty. They reoelTO 
I all colors with equal perfection. VeUs, crapes, neckerchiefs, robes^ and women's hats 
I — all of great beauty and high cost, as weU as of wonderful durabihty — are among the 
I mannfactures from the fibers of Abaca. Besides these are Yarious articles of men'a 
I wear, such as shirts, Tests, pantaloonsj &c. 

i Another author mentions that beautiful shawls are made from it. 
I In the monthly report of this department for 1872, page 365, there is 
i a communication on this subject by a resident of the PhiUippine Isles, 
I firom which it will be seen that as late as 1872 no other method of ex- 
I tracting the fiber than the laborious scraping, described above, has been 
I devised. Two men will cut and scrape about 25 pounds of the fiber in 
^ aday, the man that cuts the trees transporting them, stripping the 
^JinjerBf and cleaning the scraped fil)er, though it is thought this is abora 
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tlie average. " Erom 150 to 200 trees are required to produce on© picifl^ 
or 140 pounds of fiber, or 3,200 trees Ibr a ton of 2,240 pounds." Thus 
an Indian prepares only about 12 pounds of fiber per day, for which ho 
receives his half share, 18 cents, which is the value of 6 pounds of the 
hefmp, *' yet this insignificant pittance suffices for the wants of himself 
and family.'' 

In this connection it is surprising, when so many hundred thousand 
bales of fiber are produced annually, and the scraping is comparatively 
such a simple matter in itself, that machines have not long ago been in- 
vented to meet the wants or requirements of the natives and those en- 
gaged in the hemp industry. There are no slaves on the islands, and 
tiie natives work on shares or are small proprietors. In regard to jL&oca 
culture in our own country, the writer last quoted states : 

If specimenB of ManUa plantain were imported and propagated, it might be asonroe 
of in^at profit in the Southern States. No species of Masa examined in the South or 
in South America produces the Manila fiber. The plantains on this continent are too 
watery to allow the formation of useful fiber in the trunk. 

The writer, I think, is mistaken in stating that the Abaca would flourish 
in the " Southern States." It might succeed in Florida. (See Plantain, 
or Musa paradisiaca^ below.) 

The fiber is white and lustrous^ easily separated, stiff and very tena- 
cious, and also very light, which is a great advantage when the fiber is 
used for the rigging and running ropes of ships. Viewed microscopic- 
ally the bundles of fibers are very large, but are readily separated into 
smooth fibers of even diameter, after the alkaline bath. The central 
cavity is large and very apparent, the waUs being of uniform thickness. 
The ends grow slender gradually and regularly. The detached sections 
(cross-sections) appear irregularly round or oval in shape, and the cen- 
tral cavity is very open and prominent. 

As to tenacity, compared with English hemp, it stands as follows: A 
rope of Manila 3^ inches in circumference and 2 fathoms long stood a 
strain of ^,669 pounds before giving way, while a similar rope of Eng- 
lish hemp broke with 3,886 pounds. A second test of rope If inches in 
circumference, and the same length, gave 1,490 pounds for the Manila, 
and 1,184 pounds for the English hemp. 

A large and valuable collection of Abaca or Manila hemp was received 
at Philadelphia (Exhibition, 1876), comprising a large portion of the 
fiber exhibit of the Philippine Isles. The fiber is exhibited in difiTerent 
stages, as well as samples of Abaca cloth and the manufactures from it. 
Other samples were received from the Queensland exhibit, prepared by 
Alexander McPherson. 

The manufacture of Manila hemp in this country is for the most part con- 
fined to heavy cordage, Mr. Joseph Ghisholm, a veteran manufacturer of 
Salem, Mass., states that Manila hemp began to be used extensively in this 
countiy, in Salem and Boston, in 1824 to 1827. In 1820 a sample was 
brought to the first-mentionea city by John White, a lieutenant in the 
United States li^avy, on the brig Elizabeth. He also says : 

In regard to the grass hemps, Manila hemp is stronger and more flexible (snant, some 
say) than any other growth. Tampico is more nearly allied to it, bat is harsh. Sisal 
is not so strong as Manila; is of less length and harsher. Manila hemp as a growth 
remains to be rivaled npon this continent. 

This fiber is imported in bales of 270 pounds^ costing at present (Jan- 
uary, 1880) 7 J cents per pound. One New York manufactory used in 
1879 41,:^66,710 pounds of this fiber, equivalent to 153,173 bales. 

American-manufactured Mamla for the most part goes into the rigging 
.of vessels, or is used on shipboard, though it also finds use for every. 
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purpose for which rope is employed. A considerable amount of cordage 
IS exported. 

MuMpa/radmam^ Mu9a sapientmn. — The edible Plantain and Banana.-^ 
These plants, Uke the Manila plantain, abound in fiber, coarse and strong 
in the outer and fine and silky in the inner layers, and much of it is 
well adapted for cordage. Eoyle, in regarding the first-named species, 
says there is no doubt that the large cultivated plaintain of India con- 
tains a considerable quantity of strong fiber, in the same way that the 
yellow plantaiu does in Jamaica," and it seems worthy of inquiry whether 
the wild and useless plaintain growing at the foot of the Himalayas 
" may not yield a stronger fiber than any of the cultivated Uinds?'^ If the 
plantain is considered such a superior fiber producing plant in the Old 
World, why should it not be equally as valuable in tropical America f It 
is grown in the West Indies,* or, rather, fiber in quantity is prepared . 
&om it. 

The extraction of plantain fiber is accomplished in two ways, the first 
by machine-crushing and the second by fermeutation. The tree is cut by 
a single stroke of a hatchet or cutlass, six inches above the surface of 
tiie ground; tiie tree is then divided longitudinally into four parts and 
the heart taken out, which is always left for manure. One man can cut 
and split 800 trees in a day. If fermentation is decided upon, the trees 
are left upon the ground until the juice and sap are separated from the 
fiber, when considerable weight will have been lost, and the labor of 
transportation much reduced. On the other hand, if the tree is not sub- 
jected to this process, it must be carried to the miU at once, and passed 
through the rollers, which are a foot in diameter, and about three feet 
long. In crushing, the tender layers are separated from those which 
are harder and riper, and the difi'erent kinds passed through the mill 
lengthwise, the rollers being placed horizontally. The produce is about 
4 pounds of fiber to each tree. " The stalks of the branches give the 
best fiber, and a larger quantity, as compared with the body of the tree.^ 
One hundred pounds of stalk wiU give about 15 pounds of fiber, net 
weight, and when a whole tree furnishes 4 pounds of fiber, one-fourth of 
the quantity is derived from the stalks. One hundred plantain trees can 
be crushed in twenty minutes, with one horse, allowing five minutes for 
rest. s 

After crushing, the fiber is boiled to separate the gluten and coloring 
matter, carbonate of soda and quicklime being used as chemical agents. 

To make three tons of fiber a day, it is necessary to have four boilers 
of 800 gallons each, and give five boilings in a day, which amounts to 
^ 1,650 pounds of net fiber for each boiler, or 6,650 pounds for the four 
boilers. They require about 300 pounds of soda, and a proportionate 
! amount of quicklime. As the different grades of fiber are pressed sep- 
i arately, they should also be kept separate in the process of boiling, the 
' lighter fibers requiring about six hours to bleach, while the darkest re- 
quire fully eighteen. Levers are arranged to lift the mass from the kettles 
or tanks when sufficiently boiled, allowing it to drain into the boiler before 
it is carried away to be washed. The washing should be thorough, that no 
extraneous matter may be left upon the fiber, and the work is done by ma- 
chinery, such as is used by paper-makers, or the arrowroot-makers in the 
West Indies. After a thorough washing it is hung up to dry, and when 
; thoroughly dried is ready for baling, hydraulic pressure being used for the 
! purpose. It is estimated that a capital of $25,000 is required for carrying 
on the cultivation of the plaotain on an extensive scale, and 18 tons of 

• A very Ml and complete accoont of this industry is given in " Simmonds' Com- 
, mercial Ptodncts of the Vegetable Kingdom/' by a correspondent in Jamaica. 
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fiber can be produced on 5^ acres, at a cost of $870, or a little more than 
$48 a ton. 

The plantain may be considered a valuable plant for paper-making, 
and its fiber might possibly be extracted for this purpose alone at a con- 
siderable profit—it has been suggested at half the above figures. Dr. 
Boyle suggested utilizing the plant for this purpose twenty years ago, 
in India, where the tree abounds, but the suggestion had not been acted 
upon four years ago, as is shown in an official report recently published 
in Calcutta, where the plant is mentioned, with many others, as one 
whose fiber should be utilized for paper manufacture. 

As to its strength, experiments by Dr. Eoyle gave most satisfactory 
results. Fiber from Madras bore a weight of 190 pounds, while a speci- 
men from Singapore stood a strain of 360 pounds, and Eussian hemp 
bore 190 pounds. "A 12-thread rope of (India) plantain fiber broke witi 
864 pounds, when a similar rope of pineapple broke with 924 pounds.'' 
Compared with English hemp and Manila (see experiments in tenacily. 
under head of Musa textilis), a rope 3J inches in circumference and 2 
fiithoms long, made in Madras in 1850, gave the following results ; Ihe 
plantain dry broke at 2,330 pounds after immersion -in water twenty-fooi 
hours ; tested fieven days after, 2,387 ; and after ten days' immersion, 
2,050 ; Manila rope and English hemp dry gave 4,669 and 3,885 pounds, 
respectively. Though common plantain fiber is not possessed of the 
strength of Manila hemp, yet it is fitted for many purposes of cordftge 
and canvas, and some of the finer kinds for textile fabrics of fine 
quality and luster." 

A sample of fiber of Musa sapientum in the collection exhibits the 
osual characteristics of the plantain, and the two fibers may be regarded 
as almost identical. 

In the Ifew South Wales Catalogue (Philadelphia Exhibition, 1876), 
it is stated that ^^Musa sapientum^ so generally planted in New SovLik 
Wales for its fruit, yields a fiber second only in value of its kind to that 
of the Manila hemp, which is obtained from Mum textilis^ 

18.— BBOMELIAOEiB. 

The Pine- Apple family is an important one, as it contains a plant fri^ 
nishing not only one of the finest and most beautiful fibers known, but 
one of the most delicate and delicious of fruits. The species are all 
fiber-producing, some of them of considerable value. The Southern 
Moss belongs to this group. 

Ana/mssa sativa, — ^Pine Apple. — ^This plant is supposed to be a native 
of Brazil, and introduced into the East and West Indies, and now 
found in many parts of the Old World, where it has become so estab- 
lished and apparently wild as to be thought indigenous. It flourishes 
in Assam, in India, and on the west coast of Africa. In the Philippine 
Islands it grows in great abundance, and is valued on account of its fine 
hair-like fibers, from which is woven the celebrated pine-apple cloth of 
the Philippines. M. Perrouttel, however, considers this a distinct 
species, and named it Bromelia pigna. 

In the Rungpore district of India the fiber is much used by the local 
shoemakers for twine, though it is cultivated principally for its fruit- 
bearing qualities, its fiber being little appreciated. 

When preparing the fiber of the pine-apple, the leaves must be 
manipulated in the green state, as nothing can be done with them 
when dry. The leaves are laid upon a board, and the epidermis 
iremoved with a broad knife. Upon its removal from the upper sur&ce^ 
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the fibers are seen lying upon the lower and denser epidermis, running 
in a longitudinal direction. Although very fine, the process pf bleach- 
ing, by destroying the adhesion between the bundles of fibers, renders 
it so much finer that it can be spun like flax. In the East Indies, where 
tiie pine-apple was introduced as early as 1609, the fiber is extensively 
used in the manufacture of the delicate fabric called pina, as well as for 
cordage. Pina is considered to be more delicate in texture than any 
other kjiown to the vegetable kingdom. It is woven from the untwisted 
fibers of the Ananassa leaf, after they have been reduced to extreme 
fineness, and after the ends have been glued together to form a continu- 
ous thread. 

It is claimed for pine-apple fiber that constant immersion in water 
does not in the least injure it, and the natives of the East Indies increase 
this property by tanning it, though it is probably at the expense of 
strength. 

Hie filaments of pine-apple are very fine and fleidble and very resistant. They are 
easily divided after treatment in the alkaline bath, and after being submitted to trit- 
uration. The isolated fibers are very fine, of a tolerably regular diameter from one end 
to the other, but of very different size. The interior canal, which is very perceptible 
In the largest, is not so in the smaller ones. They are very fiexible, curling and crisps 
ing readUy under mechanism. The points are rarely sharp, and gradully become slen- 
der. They are rounded at the end, or, rather, blunt. ' 

In tests of strength pine-apple fiber exhibits superior tenacity. The 
fiber from Singapore bore a strain of 350 pounds against 260 pounds for 
Kew Zealand flax. This last named has been proved equal, and in some 
experiments superior, to best English hemp. In the Journal of the Ag- 
ricmltoral Society of India, vol. iii, p. 1S2, there is a record of a rope of 
pine-apple fiber, 3i inches in cu^cumference, standing a strain of 5,700 
pounds before breaking (refer back to experiment with plantain fioeri 
when same-sized rope was used, under head of Mtisaparadisiaca). Pine- 
apple fiber is much valued in Brazil. 

Bromelia sylvestris. — Wild Pine- Apple. — This is also known as " silk 

frass," of British Honduras. It is the Istle and Ixtle of Mexico, and the 
ita (incorrectly called) or Fimiella of Central America. The plant in 
Mexico is called ^'lechugilW^ This plant also belongs to the pine-apple 
family, and is widely diffused throughout the tropics, growing every- 
where and in all varieties of soil. It is common on the rocky hills of the 
West Indies, and particularly Jamaica, where the plants are used as 
hedges and fences. Its leaves are steeped in water by the natives, and, 
after beating with a wooden maUet, yield a strong fiber. It is in com- 
mon use for cordage on the island of San Domingo, and is favorably 
mentioned by Dr. Parry in his report. The leaves from which the fiber 
is obtained are from 1^ to 3 inches in width and 5 to 8 feet long. They 
are quite thin and are lined with a fine, tough fiber, which some author- 
ities consider a superior substitute for fiax. In portions of IV^jexico the 
Bromelia is cultivated for its fiber, which is described as very fine, from 
6 to 8 feet in length, and from its fineness and toughness commonly used 
in belt-making works. It also finds application in the manufacture of 
many articles, such as bagging for baling cotton, wagon sheets, carpets, 
&c., besides forming a valuable material for making cordage, nets, ham- 
mocks, and similar articles of common use. In Mexico the leaves were 
formerly subjected to the slow and laborious process of hand-scraping, 
and, as large quantities of the fiber were used annually, suitable ma- 
chinery was very much needed. In 1875 this want was supplied by 
native invention, so that now "Istle" fiber is produced in any quantity 
and in an economical manner. As early as 1830, there reached the port 
(tf Vera Cruz, by the pass of the San Juan alone, over 188,000 pounds 
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of dressed fiber. On the Isthmus of Tehuantepeo it is used by th^ 
natives in the fabrication of ttiread, cordage, mats, bagging, clot^inff^ 
and for hammocks, and the fiber is sometimes made into paper* It is 
also manufactured into cloth by the Spaniards, for hammocks. 

The fiber of the young plants is fine and wrhite, though necessarily 
short. The more mature the plant the coarser and longer the fib^, so 
with this knowledge it is an easy matter to select just the quality of 
fiber desired. The plants are armed with spines or thorns — ^used by the 
natives for needles and pins — ^though these disappear in cultivation. 

Specimens of Bromelia fiber, firom British Honduras, were brought to 
the notice of the Eoyal Society of Arts in 1867, and from examlni^oiis 
then made — 

It was ascertained that each fiber contained from five to twelve or more filomentB, 
held together by gummy matter capable of being dissolved by proper proceasea. 
Specimens had been passed over the comb or hackle of a flax-miU^ and had be^ pro- 
nounced by the most experienced flax spinners (of Ensland) to be greatly aoperior to 
Bnssian flax, and approaching the best description of Belgian in capabiUty of appli- 
cation to the finest textile fabrics. 

Sqnier states that the fiber of this plant is probably more valuable in 
every sense than those of any other tropical plant, and would seem to 
be produced more readily than those of Agave Sisalana. 

Microscopically the fibers of Bromelia differ from those of Ananassa 
satim. "The interior canal is much more apparent and the walls thinner* 
The fibers often present great inequalities in the diameter of the saine 
specimen as well as in the thickness of the walls." 

Among the many samples of bromeliaceous fibers in the Musram 
there are several examples of "Caragua" or "Oaraguata" fiber from the 
Argentine Republic, which are fine, white, and strong. Royle, in a work 
on India fiber-producing plants, mentions Bromelia KarataSy or the "up- 
right-leaved wild pine-apple," which includes the "Oaraguata" of Pisa, 
and is common in South America. This is probably a variety of Brome- 
lia sylvestris. 

pasylirion graminifolium. — Bear Grass.— A sample of the fiber from 
this plant, without locality or other data than the name given above, 
occurs in the collection of the department. It is probably of Mexican 
origin, as the plants of the genus are found in that country ; and belong- 
ing, as it does, to the Bromeliaceae, it would naturally inhabit a tropical 
or subtropical climate. 

The fiber resembles Ixtle, is about 2 feet in length, fully equal to it 
in strength, though in color it is darker, due very likely to tmproi>er 
mode of preparation. A peculiarity of the sample before us is that the 
filaments are filled with kinks, as though the fiber had been folded upon 
itself a number of times. These do not impair the strength, however, 
the breakage point coming oftener between than on the "joints," as these 
kinks appear to be, for the filament has no stLfi&iess at this point, and, 
held in the hand horizontally, falls by its own weight at the nearest of 
these points, as though partially severed. The plants are described as 
having — 

Short stems and densely-crowded linear leaves (which fnmish the fiber), drooping 
gracefdlly, and generally having a little brush-like tuft of fibers at the point. From 
amidst these leaves the flower stalks rise to a considerable heighti the upper portion 
being crowded with a dense panicle of flowers. 

Tillandsia usneoides. — Spanish or Southern Moss. — This plant, so 
abundant in the southern portions of our own country, is a native of 
tropical America, growing in profusion in Central America, West In- 
dies, and portions of South America. In Brazil it is used by the countjty 
people to fill mattresses, pillows, cushions, &c., and it is also used for 
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packing glassware or porcelain. It is largely employed in the arts in 
the Unit^ States, in the manufactuie of vegetable hair," and formti 
an admirable snbstitute for curled hair for apholsteiing porp^ses. 

The outer cellular portion is removed by steeping the plant in water, 
when the filaments change their color from gray to black, and in appear- 
ance closely resemble " hair." 

The plant is allied to the pine-apple, belonging to thia same family, 
though, as it is seen in Southern forests, pendant from the branches of the 
trees in long gray tufts, it has far from the appearance of bromeliaceous 
plants. There are quite a number of patented maehines and processes 
for tilie preparation of the fiber, which is, of course, conducted in the 
South. 

19.— AMAEYLLIDACEiB. 

Aga/ve Americana, — Century Plant. — In America the plant is known as 
the American aloe, Carata and Pita;* the last name is also given the 
fiber. It is known in India as Cutthaler nar and Bans-Keora in Hin- 
dostan. 

This plant, which is now found growing in many parts of the world, 
is well represented in the department collection. It gives a brilliant 
fiber of considerable strength, which is useful for many purposes. The 
Indians of Mexico and Arizona use it for saddle-cloths and cordage. 
The saddle-cloths" are not woven, but are merely masses of fiber of 
regular thickness, tacked with thread at regular distances, in the. same* 
manner that mattresses are secured and the hair kept in place. In the 
West Indies it is employed by the negroes for making cordage ham- 
mocks and fishing-lines, and in Mexico is utilized in the manufacture of 
ropes for use in the mines, and in some cases for the rigging of ships. 
In South America it has even been used for large cables. Humboldt 
mentions a bridge in Quito with a span of 130 feet constructed of ropes 
of Agave fiber, some of them 4 inches in diameter. 

The name Fita follows it to Spain and Sicily, where it is used for 
cordage and mats. It is also made into paper in Mexico, a sample of 
"Maguay paper" in the museum attesting its value as a paper stuff. 
The sample is clear and white and of fine texture. In New South Wales 
" it produces such an excellent fiber, of such strong and durable quality 
it is recommended for cultivation for its fiber alone, particularly as " it 
win grow in almost any situation, and so freely that under favorable 
circumstances it will flower in from seven to eight years." 

The plant is so well known from the exami^les to be met with in our 
conservatories that a description seems hardly necessary ; however, the 
leaves are from 3 to 6 feet in length, are thick and fleshy, and formed of 
hard, pulpy matter intermixed with the fibers; they are armed with sharp 
spines, both at the point of the leaf and along the margins. 

When the fiber is extracted by hand the leaves are crushed and mac- 
erated in water, and the fibers separated from the parenchyma by 
beating. The fiber is contained in roots as well as leaves. Another 
l)lan in vogue is to lay the long leaves upon a board, and with a square 
iron bar held in both hands they are scraped until all tlie juice and pulp 
ai-epressed out, leaving the fiber ready to bo cleaned. 

Within late years improved processes of separating the fiber haV a 
bt'un invented, which will doubtless give it more prominence as a com- 
jisercial product. A machine for the mechanical extraction of the fibei*! 

*BromeUa ^ylvestrU is also calletl rUa by some autliors; thougU the name pToperly 
belongs to A^a%t Ameriatbrn, 
35 Aa 
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invejated in 1867, has been patented by Carlos de la Baqu£a:a^ of STew 
Ym^Ciifj and iu the latter part of the year just passed anotihomi^ 
chine wm brought to public notice by Pedro Sanchez, of Tabasoo, Mez*- 
ico. 

The plants come to maturity in about t^iree years, th^agh they doo&t 
flower for eight and sometimes twenty years. 

Among oSi^ uses of the agave it is employed in portions of &mi&- 
ern Eui»pe as a hedge plant, the spiny leaves particularly adaptuag it 
for toe purpose. Soap is alko manufeiCtured fi^om the juice, and the 
fjm^ leaves cut in slw3e6 are occasionally used as food for catitle. Tke 
mmt important product, however, is the sap, which forms an intoxiea^ 
ing liquor known as pulque^ from which a kind of brandy is mana&fit- 
ured, as a further product, known as Aguardiente de Maguay. 

Dr. Forbes Eoyle states that the India Fita has been found superior 
in strength to either coir, jute, or sunn hemp. In a trial of strength 
near Calcutta, the tests were made with ropes one fathom long andUiree 
indbes in circumference, with the following results: The agave or pita 
broke in a strain of 2,519J pounds; coir, 2,175 pounds; jute 2,456^ 
pounds, and sunn hemp 2,269| pounds. An experiment with Eussian 
hmip and pita, the first named broke with 160 pounds' weight, and the 
latter with 270 pounds. These experiments show the great strength of 
tibe fiber, which is worthy of more extended cultivation and employment 
in the arts. 

Agave fiber is composed of quite large filaments, white^ brilliant, stiff, 
ind light (in weight). They are easily separated by friction, while at 
the same time preserving their stiffness. 

Yetillart states that, viewed with the microscope, the isolated fibers 
are short, with slender walls, and very large central cavity. They aa« 
swollen in the middle, and terminate in a point, the most frequent &nn 
of which is that of a spatula blade, They are sometimes lobed or bifur- 
cated, and the thickness of the walls varies in the same fiber. It is vciy 
inregular, the exterior profile undulated or toothed to the extremity. 

The peasant women of Fayal employ the fiber of the " bitter aloe " in 
the manufacture of the celebrated " Fayal lace," which has brought sijch 
high prices in Paris, where the greater portion of this delicate fabric is 
sold. 

In the museum of the department there is a complete series of the ar- 
ticles in the fabrication of which this fiber is employed. There are about 
twenty-five women only on the island capable of producing this delicate 
fabric, its manufacture requiring practice from childhood. 

Fine samples of agave fiber were secured at the Centennial Exhibi- 
tion from Kew South Wales and Victoria. Dr. Guilfoyle states that in 
the last-named locality "the plant is of quick growth, and thrives ex- 
ceediogly well." 

Agave Sisalana. — Mexican grass. Sisal hemp. — Also called grass hemp. 
It is the Cabulla of Central America, and the Losquil Hmiequen or Jene- 
qtien of Yucatan, and produces the fiber known as Sisal hemp. 

This species of agave is not so widely known as the preceding, as its 
cultivation seems to be confined to the new world, particularly the West 
India Islands, Yuxiatan, and Central America. Dr. H. Perrine intro- 
duced it into Florida in 1838, together with the Agave Americana^ and 
the records of his experiments are among the chief sources of informa- 
tion regarding the plant and its uses. The full and complete collection 
of Dr. Perrine is most carefuUy preserved in the museum of this depart- 
ment, having been received from the National Museum a few yeara ago. 
, The native method of extracting the fiber is slow and laboriotua. It 
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is accomplished by means of rude wooden implements, two examples of 
which are preserved in the museum-* ^ 

The first of these is a thin strip of wood, 2 feet in length by 5 inches 
wide, notched like a boot-jack at one end, the points, however, being 
made very sharp. With this the leaf is split into shreds, and afterwards 
is scraped with the second instrument, a piece of very hard wood, 2 feet 
long, shaped with three sides, giving it a triangular appearance, and 
forms three sharp scraping edges. Upon the two ends handles are 
formed, and the implement is used in the same manner as a currier's 
shaving-knife. 

A chemical process which dissolves the green, fleshy parts of the 
leaves, leaving the fiber intact, ready for washing, has also been em- 
ployed. 

In Yucatan the two varieties of the fiber are distinguished as the 
Yaskqui henequen^ which produces the best quality, and the Sacqui hene- 
quen^ which gives the greatest quantity. It is worked by machinery, 
and from July, 1875, to June, 1876, Yucatan produced 22,000,000 pounds 
of Henequen fiber, 18,000,000 pounds of which were sent to British 
pbrts. The remainder was sent to Cuba and Mexico. I am unable to 
give the figures as to the American importation in late years, but the 
amount must be considerable, as the fiber is now in high favor as a cord- 
age material, manufacturers claiming that it has been growing better 
and better each year in quality. A few figures are given in the latter 
part of the fiax and hemp report, under the heading " Other fibers," 
which wiQ give some idea of the amount consumed at present in this 
country. A recent report, published in Yucatan, gives the following 
figures: 

Taking 1^ ponnda of fiber for the yearly production of each Henequen plant, w© 
come to the conclusion that at present there are more than 18,00d,000 of plants under 
cultiyation. For this number of plants over 420 scraping-wheels are in operation, 
moved by 229 steam-engines, with a force of 1,732 horse-power, and 30 wheels movea 
by animal power. Each scraping-wheel cleans daily, on an average, 300 pounds of 
fiber ; bo the 450 wheels in existence do not work aifc present 1G3 days in the year. 

It is estimated that in Yucatan alone a "capital of over $5,000,000 is 
invested in this industry. 

A peculiarity of this fiber is that it resists the action of dampness for 
a greater length of time than hemp or similar fibers, which makes it 
very desirable in the manufacture of cable-ropes, &c., used in the rigging 
of ships. 

In the Annual Eeport of this department for 1869, page 257, there is 
an article on Jenequen, or Sisal hemp," to which the reader is referred 
^for details of cultivation and preparation, though the article was doubt- 
less written before the introduction of steam-mills and machiuery, as 
.the native mode of treating the fiber only is described. I will quote 
/but a paragraph from this report in reference to the cultivation of Jen- 
^quen^^ or Henequen, in the United States : 

There is little douht that very considerable tracts of land in our own Gulf Statei 
:^^ould be found suited to the production of Jettcgwen, and the introduction of so irnpor- 

t ant an agricultural staple would be the more desirable for the reason that arid land, 
o singularly adapted for raising Sisal hemp, would never justify the least outlay in 
money or labor for the raising of any other crop. 

Samples of Sisal hemp leaves, fiber, and fine cordage were brought 
by Dr. Parry frOm Santo Domingo and deposited in the museum. These 
Samples are very fine, and exhibit the strength and beauty of this fiber. 

Fourcroya gigantea, — Giant Lily, — ^This is also the Gdbonja^ or Cabuja^ 

^ * These were also presented to the depaitment with the Ferrlne collection. 
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of the West Indies and South America. The plant is closely allied to 
the agaves, and is found throughout tropical America. It grows in 
Algeria ana Natal, and is said to be common in St. Helena. It has also 
be^ introduced into Madras, and in Australia. It is of moderately 
quick growth, and attains great perfection. Like the agaves, these 
plants have long-lived massive stems, immense fleshy leaves j and produce 
tiieir flowers aSfcer many years upon tall central stems in pyramidal, 
candelabra-like form. 

The fiber is very similar to that of the agave, and indeed is some- 
times called Pitay particularly in South America. In Brazil it is called 
Peteria^ and is described as " a white fiber, of a silken luster, but of 
little tenacity .'^ In Venezuela it is called Cocuisa. Dr. Emst^ in the 
catalogue of the Venezuelan Department (Exhibition, 1876), states that 
the fiber is very strong j and is used for cordage and gunny bags. It is 
prepared in the same manner as Sisal hemp. Samples of the Venez- 
uelan specimens are dyed in aniline, to show that it will take color* 

I was shown a sample of fiber this winter, sent to a New York manu^ 
fiEicturer from one of the West India Islands, which I am quite sure was 
from the Fourcroya. When received, the manufacturer was delighted 
with it, and at considerable expense sent down an d*gent with machinery ■ 
to prepare it for cordage manufacture. From causes not explained, no 
results were attained by this venture, and the one specimen only re- 
mained — a costly monument to an unsuccessful fiber experiment^ or, 
perhaps, to misplaced confidence. But this does not detract from the 
value of the fiber in question, and shows, if the sample was Foiircroyaj 
that the fiber was considered worthy of utilization. 

Fourcroya (7i*fe6iim.^Samples of fiber from this plant, closely resem- 
bling the preceding, were brought from Santo Domingo by Dr. Parry. 
The plant is met with in limited districts, and *'the large, fleshy leaves 
yield tiie fine, white fiber so extensively used in the manufacture of 
ropes.'' These specimens are preserved in the museum, together with 
a sample received from Queensland (Exhibition^ 1876), under the name 
**Ouba hemp.'' • 

Darya/nthes earccfea.— Spear Lily. — ^Habitat, East Australia. Thisfiber 
was met witli in the New South Wales and Victorian collections received 
with the Australian exhibit (Exhibition, 1876). The plant is "a tall^ 
straight stem, 20 feet high, springing from an aloe-like tuft of broadly 
ensiform-spreading basal leaves, the stem itself clothed with much 
smaller appressed ones.'' The stem terminates in a bulky flower-head 
composed of crimson flowers. It is sometimes met with in cultivation. 
According to Guilfoyle, who has prepared its fibers experimentally, the 
leaves are a complete mass of fiber of great strength, fit for strong 
ropes, matting, cordage, &c. It can also be employed in paper-making, 
with good results. It is of moderately quick growth in Victoria. The 
.specimen has not been thoroughly prepared, as some of the filaments 
are quite white, while the majority are a rust red. They are stiff but 
Ifine, the white fibers being smooth and glossy. In strength, the sample 
^before me is considerably below the aVerage of fibers in this family. 

20.— Palmacejb. 

We now come to a group of plants, many of which are fiber produc- 
ing, and some of them of great celebrity. 

The palms are found in tropioal countries in all portions of the world| 
and are among tjbie most aseficd plants to man in the whole vegetable 
kingdom. Scam at the fibers derived from them are of great strength, 
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ODd one iu particular, that of the cocoa pahn, most valuable as a com- 
merdal product. 

C0CO8 nucifera, — The cocoa palm. — The fiber of this palm is known to 
commerce as Coir. Kair^ and Cocoa fiber. Its names are as various as 
the countries in wnich it grows. Among the forty or more appellations 
that have been used to designate it, the following may be given as the 
most liable to be met with. In the Malay Archipelago it is called 
Anoer; Djai soi^ in Borneo; Kelpo, &c., Java; Jowz-hiTtdiej Arabia; 
Na/rkol^ NorSil, &c., Bengal; Oteri, New Guinea; Sinlo-Kaway Japan; 
N^adi Nali or Nari Kera, Sanscrit, &c. 

There is hardly a tropical country on the face of the globe where the 
cocoa palm does not flourish, and it is impossible to ascertain its native 
country, though it is thought to be indigenous in some part of Asia, per- 
haps Southern India. 

In the Coromandel and Malabar districts, and in the adjacent islands, 
it grows in the greatest luxuriance, preferring the sandy and rocky sea- 
shores to the higher country^ though it is often found some distance 
inland. It is common in Afoca, and abounds in America and in the 
West India Islands. Dr. Parry found it plentifully on the island of 
Santo Domingo, where it forms groves on the sandy beaches at the out- 
let of mountain streams, and bears fruit abundantly. 

Its extensive geographical distribntion is accounted for by the fact of the tree grow- 
ing in such close proximity to the sea, that the fruits falling on the beach are washed 
away by the waves and afterwards cast upon some far distant shore, where they 
readUy vegetate. It is in this way that the Coral Islands in the Indian Ocean have 
been covered with these palms. 

The fiber of the cocoa palm is contained in the husk or rind of the 
nut, which is composed of a mass of CoiVj as the separated fiber is called. 
The husks are removed by forcing the nuts upon sharp iron or wooden 
spikes fi^ed in the ground, one man being able to remove the husks 
from 1,000 nuts daily. The proper time for cutting the fruit is in the 
tenth month, as the fruit must not be allowed to get thoroughly ripe, as 
the fiber becomes coarser and more difficult to twist, and must remain 
longer in the soaking pits, which is a disadvantage, as the fiber is ren- 
dered darker. These pits in some of the islands are merely holes in the 
sand^ and the nuts lie under the influence of salt water a year, kept from 
floating away by large stones placed over them. Sometimes the nuts 
are soaked in fresh-water tanks, and, as the water is not changed, it be- 
comes, in time, very foul and dark colored, which aff ects the color of the 
coir. After soaking, the fiber is readily extracted by beating. Fresh 
water is said to weaken the fiber, and in fact, too long soaking will 
produce this result in any event. The coir from the islands of Kada- 
mat, Kelton, and Chetlat, in the Laccadives, is said to be of the best 
description, and the manufacture into cordage, is done entirely by wo- 
men. After it is taken from the pit and sufficiently beaten, the extra- 
neous matter is separated from the fibrous portion by rubbing between 
the hands. After it is thoroughly cleaned, it is arranged into a loose 
roving, preparatory to being twisted, which is done in a very ingenious 
manner between the palms of the hands, so that it produces a yam of 
two strands at once. (Samples of this can be seen in the museum.) 

Three large coast cocoa-nuts will yield 1 pound of coir, measuring 
about 130 feet, whereas 10 small inland nuts are required for 1 pound, 
but it will give over 200 feet. Two pounds of such yarn, averaging from 
70 to 75 fathoms, are made up into sooties^ of which there are 14 in a 
bundle, averaging about a maund (28 pounds). A Mangalore candy 
(560 pounds) will thus be the produce of 5,600 nuts, and should contain 
20,000 fathoms jl20,000 feet) of yam. 
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Coir fiber is used by the Spaniards of the South Sea« instead <rif oak- 
um for calking their vessels, and it is claimed that it will never rot* 
Coarse cloth is sometimes made from the fiber, which is used for sails. 
The principal use of coir, however, in the commercial world, is for cord- 
age and matting. « The character of coir has long been estabUshed ia 
the Bast, and is now in Europe, as one of the best materials for cables, 
on account of its lightness as well as elasticity.'' Ships furnished with 
coir cables have been known to ride out a storm in security while the 
stronger made, but less elastic, ropes of other vessels snapped like pack- 
thread. Coir cables were used extensively in the Indian Seas until 
chain cables were introduced. It is rougher to handle and not so neat 
looking as hemp rigging, but is well suited to running rigging where 
lightness and elasticity are desired, as for the more lofly sheets ; it, hew- 
ever, is too elastic for standing rigging. In vessels of 600 tons it is 
generally used for lower rigging. 

Coir fiber appears in the form of large, stiflF, and, as has been stated^ 
very elastic filaments, ea<3h individual of which is round, smooth, very 
clean, resembling horse hair. It possesses a remarkable tenacity and 
curls easily. Its color is a cinnamon brown. Hese filaments are bun- 
dles of fibers, which, when treated with the alkaline bath and ground 
in a mortar, are with diflftculty separated by the needles for microscopic 
examination. 

The individual fibers are short and stiff, their walla very thick, notwithstanding 
which this thickness does not equal the size of the interior canal. Tlie surface does 
not appear smooth; it is often sinuous and the profile appears dentated. The diame- 
ter is not very regular. The points terminate suddenly and are not sharp. The walls 
appear broken in places as if they were pieixsed with fibers, coiresponding with the 
fissoies of the sections. 

Tests of coir^ cordage, by Dr. Wight, gave the following results: 
Eibiictis cannaMnus broke with 190 pounds strain, coir broke with 224 
pounds, but bowstring hemp {Sanseviera zeylanica) required a strain of 
316 pounds to break it. In another series of experiments, made at the 
office of the marine board in Calcutta, plain coir stood a strain of 823 
pounds, when a remarkably fine sample of European hemp stood 1,907 
pounds. In this test the coir stood No. 12 in strength and No. 1 in 
elasticity, stretching 32 inches against 9 J inches for the hemp. Unfor- 
tunately the length of rope was not given, though its size was 1 J inches 
in circumference. 

The cocoa palm has other uses than for food and fibers, which are of 
sufficient interest in connection with its textile uses to briefly mention. 
The cocoa-nul^ are sometimes used for illuminating purposes, to light 
roads, and an excellent charcoal is yielded by the burnt shells. These 
in their entire state are manufactured into a great variety of vessels for 
household use. The tree itself is used in the manufacture of small boats, 
frames for houses, rafters, spear-handles, furniture, and fancy articles oi 
dififerent kinds. It is exported under the name of porcupine-wood. " The 
Cingalese split the fronds in halves and plait the leaves so nicely as to 
make excellent baskets, and they form the usual covering of their huts, 
as well as the bungalows of the Europeans." These dried fronds 
also furnish fuel and are used for torches, or they are made into brooms 
by tying the mid-ribs together. The leaves furnish mats, baskets, and 
screens, and combs are made from the mid-rib of the leaflets in the 
Friendly Isles. Mats are also made of the cocoa-nut leaf cut out of the 
heart of the tree, which are described of fine quality, and used in the 
Laccadive Islands as sails for their boats. A downy fiber is also taken 
from the plant, which is used to staunch the blood in wounds after tlie 
maDner of lint. 
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C«ieo8irBiit oil is (me of tlie best known products of tbe psAmtj espeeijilly 
m it i» employed in the mamifactnre of stearine caHcllesK In the 'Emt 
it is employed as lamp-oil^ and also for anointing the body- Fifteen eo- 
coa-nuts produce about two quarts of oil. The drink kmywu m lo<My op 
f^E^wise is derived from the flower spathes before they Imre ex- 
pi8ii»^d. It is also distilled, and produces an intoxicating li^iKMr ©r 
arrach. It is also made into vinegar, or, if it is not allowetl to fesmmty 
i»»y be made to yield .jaggery or sugar, which is brown ancl coarse.. 

We have ikm hastily indicated soi-i^e of the uses of this most iBftesr- 
esfeing ami valuable of plants, which furnishes to ccwnmerce a mfOst usefcll 
iber, and to the natives of many lands food, drink, raimea^t, feoms©, 
h©«^ehold articles and utensils^ besides supplying their waMs in tm&y 
gifiee^ways. 

The collection of the department ccmtains a faH series of coir ia 
various stages of prepaf ation, as the husk, the loose fiber, yarn, rope, 
matting, bM^es, and coir curled hair'' used for upholstering. It is 
mmh esteemed in India for stuffing mattresses and cushions for couchwat 
a»d ssbMles. Very little coir " is at present imported into the UMtaS 
l^ate«. An interesting fiber specimen is a network of fibers taken from 
the petiole of the leaf. As seen upon the tree at the bases of the yo«ftg 
imojdm^ it is beautifully white and transparent, but at matuirity it be- 
mmm tough and coarse, and of the same color of coir. It may 'be 
stripped oiT in large pieces, and the fibers are so straight an=d eroos ea^h 
ether m regularly, they are used to strain cocoa-nut oil or p^m-wiiaie^ 

Cocos crispa, — Coroja Palm. — I am not certain as to the name of tb^ 
plant from which this sample of fiber was obtained. It was received 
from the West Indies through the Interioi^]Departmentj undet tbft bmbm 
€oTacce or Corojo Palm. Two varieties of uorojo are given in the catah 
; Isogm of M. Bemardin, the " Corojo de la tena^^ from the West Iz^lies, 
^ started to be Cocos crispa^ and the Corojo, Cormo^ or Cocopal from €)6li- 
ttal America, without name. Squier states that the Corosal, Coyal, or 
I Corojo palm * abounds in dry and rocky locations in Central ABffi^ica 
' and Cuba, and some other portions of tropical America. It is dessmbed 
a» a tree 20 feet high, producing a large cluster of nuts,^ with a hard 
fltoeH, which yields an oil similar to that of the cocoa-nut. The trmM 
SKod teaTes of the coyal are armed with long, narrow, hard spines, ^^fhe 
' leaves are lined with a long and excellent fiber called Fita Sk Gor&f^^ feem. 
^, which ropes and cords are manufactured, The fibers are equal to those 
' Senequen, from which they can hardly be distingmshed." 

The fibers, as examined, present a ribbon-like form, flat asd smooth, 
ansd as thin as paper. By rolling between the hands, this ribtoowbresto 
''^ up into innumerable filaments, some of them of great fineness, though 

* when viewed with a magnifying glass are found to be quite irregular in 
J Mze, and not altogether smooth. 

^ It might prove a valuable fiber for cordage, though a drawba-ek (in 
^ the specimen examined) is the presence of little spines, doubtless those 
< mentioned by Squier, which are as sharp as needles, and half an inch 
i in length. They are not readily seen, but by grasping a handful of tho 
I fiber in the hand, they make their presence known with painful s^irety. 
f As to the fiber being equal to Henequen, from which it can hardly be 
I distinguished," the present fiber is far superior in point of stren^gth to 
^ aaiy other fiber in the museum, and in point of resemblance is in m> re- 
^ flpect like it, either in color, texture, or general appearance. Its tensile 

* stepength with a lateral strain is simply enormous ; by giving the fiber a 
^ i^iarp twist, however, it parts more easily. 

^ ^ ^ : ■■ : . . 

* This ia anothei illuitration of the maimer in wkicli native names are multiplied. 
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' Aluiee is extracted from the ptiluy lieart of the trunk of the CtoPCtfq, 
which, when fermented, becomes intoxicating, like the Magnay. This 
pulpy heart is also fed to cattle in times of drought when other vegeta- 
tion is destroyed. 

Attalea funifera. — ^Monkey or Para Grass.— This palm is indigenous in 
South America, and in Brazil is known by the name Pissaba. In Vene- 
zuela it is called Ohiqueehi^ie. 

The speciei3 of the genus Attalea are all lofty trees, with large pinnate 
leaves, and yielding large clusters of nuts. Those of A. funifera are known 
as Coquilla nuts. The stem of the tree rises to a height of 20 to 30 feet, 
and is straight as an arrow. Prom the top of this springs a tuft of pin- 
nated fronds or leaves, often 20 feet in length. The fiber is derived 
from the decaying of the cellular matter at the base of the leaf stalks, 
liberating the long filaments in large quantities, where it hangs in taitA 
of ten or twelve feet in length. It is used very largely on the Amazon 
for cordage and for brooms. Its principal export is to France and Eng- 
land, where it is made into brushes for street-sweeping machines— chiefly 
in London and Paris. I.t is one of the principal branches of commerce 
between South America and the European markets, eight hundred toijs 
having been exported to England alone in one year. 

The filaments of this fiber are exceedingly coarse, stiff, and wiry, fiint 
smooth and round. It is quite strong when subjected to lateral strain, 
but, bent sharply, is found to be quite brittle, and breaks with ease. Its 
color is a dark reddish-brown, and the woody interior is cinnamon^ckfl- 
ored. ^ , 

A bale of fiber, together with a number of brooms made from it. for 
household use, was received, from the Brazilian Commissioners (Exhi- 
bition, 1876). Samples of (Cordage were also received with the Vene- 
zuelan collection, called Cable de Bio Negro, These cables are made ia 
200-feet lengths, and cost 85 cents to $1.40 per inch of circumference. 
That is to say, a cable 200 feet long and 3 inches in circumference wiQold 
be worth, at $1 per inch, $3. The cordage is duraUe and light; swi&is 
on the snrface when placed in water. 

Oreodoxa regia. — " Palma real," of West Indies. — Six species of palms 
belonging to the genus Oreodoaa are described — ^all natives of the West 
Indies or tropical America. Dr. Parry, who brought the museum speci- 
mens from Santo Domingo, says the large sheaths of the leaves supp^ 
material for tliatching, aud lining the sides of houses. It is also 
used for floor matting and coarse baskets. The external ring of hard 
woody fibers on the main stem is pressed out into thin sheathing boards. 
The fruit of the si^ecies is in conunon use on the island for feeding li<^ 
and cattle. 

Caryota urens. — ^The Jaggery Palm. — Samples of fiber from this palm, 
as well as tow prepared from it, were received from the Philippine Islands 
and from Victo^a, the latter prepared by Dr. Guilfoyle. The tree is a 
native of Ceylon, and thrives in many parts of India, as Malabar, Ben- 
gal, and Assam. It is also indigenous in Northern Australia. 

In Malabar it is galled Emmpannahj and the Cingalese name is Kittul 
or Kittool. It is a beautiful tree, growing to a height of 60 feet, and is 
surmounted by an elegant crown of graceftil curved leaves. The tree 
is a foot in diameter. The fiber, which is black and very coarse, is US!^ 
for making ropes, brushes, brooms, baskets, &c., and a woolly substance 
or scurf scraped from the leaf stalks is used for calking boats. It is aJso 
extensively used in machine brushes for polishing linen and cotton yanut, 
for cleaning flax fiber after it is scutched, for brushing velvets, and otiier 
similar purposes^ In Ceylon the black fiber is mani^actured into ropes 
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of j^eat strength and durability, which are nfied fl>r ^ying ^ephants. It 
is^botli regular and compact, and its manufacture exhibits considerable 
sHiL In Australia, Dr. Guilfoyle says, it is used for making paper. 

The fiber is brownish black, the filaments straight, smooth and ^los^. 
It exhibits considerable tenacity, and will bear twisting, as the fiber is 
somewhat elastic. Some of the filaments resemble hor^hair very closely, 
and drawn between the thumb and nail of the fore-finger curl as readily 
as coir. 

This palm is most usefal to man, however, by yielding palm wine, 
which is obtained from the flower stalks. From this sugar is' manufieu^ 
ured in large quantities, this and two other species of palm supplying 
the whole amount of sugar used in Ceylon. 

,The central or pithy portion of the stalk yields a farinaceous product 
jsiqual to the best sago, which the natives use for food in the place 
of bread, or boiled into thick grueL The fruits are reddish berries about 
the size of nutmegs, and have a thin, yellow, acrid rind. 

Ghci^mcBrops (species). — Palmetto. — ^The Palmetto is only represented in 
1^ piduseum by samples of its fan-like leaves and simple stalks, which 
axe very tough, and are capable of being formed, when split, iuto bas- 
kets, coarse cordage, and a variety of objects. There are specimens of 
paper in the collection made from the leaves of a species ^ Palmetto 
growing in Florida. The saw palmetto, ChamcBrops iterrttZato, wh^ 
grows on the coast of South Carolina and in Georgia, is sometimes 
used for stuffing mattresses; they are split into shr^s witii a hackle, 
then boiled, and' dried in the sun for a few days, when they are ready 
for use. The negroes also make hats from them. The leaves of the 
smaUer kinds of cabbage palmetto, OhamcBrops palmetto, are sometimfig 
used as a thatch for bams and outhouses in the Southern Stateai, and 
are quite durable. Hats are also manufactured from them, the leaves 
being whitened by brushing with a solution of oxalic acid once or twice, 
after which they are bleached by exposing to fumes of burning sulphpr. 
They are also made into baskets. The spongy portions of the stem frtr- 
nish a good substitute for scrubbing brushes, and the palmetto logs 
have been used for building purposes, particularly for wharves. !From 
the dwarf palmetto, Sabal palmettOy fans are manufactured. 

Squier states that the fiber of an allied species (0. himilis) is used by 
,^e Arabs to mix with camel's hair for the cloth of their tents, and alsr 
for cordage. It is also used for sails, and ^^has been extensively em 
ployed Id France under the name of ^ African hair' in the manufacture 

carpets." It is said that the fiber, divested of its glutinous matter, 
be made as fine as flax. <^ It has been successfully made into sail- 
cloth, caipets, thread, and paper." 

In the south of Europe psdmetto flber is extensively used in the manu- 
picture of hats, brooms, baskets, &c., and for thatching houses. The 
French also manufacture a substance fr^m it, which is used as a substi- 
tute for horse-hair^ which it much resembles. 

Palmetto fiber is also manufactured in this "country into a kind of 
mattress material, a number of machines having been patented the last 
five years for its preparation. It goes under the name of hard twisted 
palmetto fiber," the source of supply being the saw palmetto, which grows 
abundantly in Florida and other portions of the Southern States. It is 
manufactured at about 5 cents a pound, its use being for the upholster- 
LQg of mattresses. Although produced so abundantly the manufacturers 
are obliged to compete with imported fiber brought from Africa. The 
American product is held to be superior to the imported fiber, yet the 
manufacturers desire a little protection in the shape of a heavier da^ 
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on the Afncan product. A mamifaetiDrer in Volusia Coiiiity, Horiila, 
thus writes : 

There ie a very great Iiin&rance to the successful manufacture of this fiber here by 
the importation of the African fiber, which is the product of conviet labor in a French 
prison at or near Algiers^ and the only means €i eneoaragement * * * wosM he a 
heayier duty on the imported artielee. 

The palmetto also makes a fine sample of paper, and a patent is held 
by Mr. J. P. Herron, of Washington Oity, for a process for redftdng 
ihe leaves. I have examined samples of the paper, but can give no 
&cts as to'the extent of mannfactnre. 

Aitroearpum aucumaf — question this si)ecimen of Brazilian fiber^ 
as it was only labeled ^^Aticum ou AieumJ^* The fiber, however, is 
that of a palm, and agrees in description with that of the Tu(km of 
Brazil, the species given above. The fiber is obtained from the young 
leaves, and is really secured, as it lies just under the epidermis of 
the leaf, which is so exceedingly thin that it is easily rubbed off, leav- 
ing the fiber white and clean. In strength it is said to be equal to flax^ 
and the filaments are so fine that it has received the name of vegetable 
wool. In the specimens received by the department the fiber has not 
been cleaned, yet in some portions the bundles of filaments are clear 
and white, showing off the fiber to the best advantage. 

ISiis fiber seems sufficiently strong for fine weaving, and from the 
ease with which it is separated might be obtained very cheaply. Its 
mse in Brazil is for the manufacture of nets, fish-lines, and hammocks. 

Another species. A. vulgarej is found in British Guiana, Trinidad, and 
other portions of South America. 

" (T> Accompanying the specimen described above was 

a bundle of reddish fiber, resembling coir in color, but very soft and flne^ 
which was gathered from an unknown pahn tree by S. da Costa Leite^ 
Minaa C^eraes, Brazil. 

The spedmen is a tangled mass of fiber, the filaments of which, when 
careftiDy extracted and twisted into pack-thread, are tolerably strong.^ 
I do not know in what form the fiber appears upon the tree, or how it is 
produced; nor can I find any reference to its preparation, usesjor value 
other than a mere mention in a little brochure t issued by the Brazilian 
ccanmission (Exhibition. 1876). The author states that the tree grow* 
upon Doce River, and "from its leaves and petals there come filaments 
which, seen in a mass, have the appearance of wool. * » * Facto- 
ries should be considered fortunate to be able to count it in their treasury 
of mceteriag jprima^J^ The fiber is not to be compared with the preceding 
in tenacity, though the filaments are fin^r, softer, and more glossy. 

21.-^PANDAI7AGE^ 

Carludovica pdlmata, — Thi» is a stemless species of screw-pine found 
in Panama and on the eoasts of ISFew Granada and Ecuador. It grows 
in shady places, and its leaves, which are shaped and plaited like a fm^ 
are borne upon three-cornered stalks 6 to 12 feet high. 

It is interesting as fumii^iing the material from which the Panama 
hats are made. Those of the best quality are plaited from a single lesd 

* WM£9 anthorities agree that TUenm is an AgProcaryumf Bactris setosa is mentioned 
a»tiia ^Pwww ia a vdtume oa the resources of Brazil distrihnted at the Eihihition of 
ISZ^if and A$iroearyvm is called the Tttammm. In the ^st of fibers hy Bemardin, Ba^ 
tr^ is called Tecum. 

t "HisfcOTTcal Notes concerning; the yegetable Fibera exhibited by Severino L. d» 
CMaZielte.'^bjNiealaii J. M<Hwa, M.T>. 
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without any joining, the process often occupying two or three months. 
The leaves are cut young, the stiff parallel veins removed, when they 
are split into shreds, immersed in boiling water for a time, then dried 
and bleached in the sun. 

Fandanus utilia. — ^The screw-pines, of which there are 30 species or 
more, are most abundant on the islands of the Indian Archipelago and 
on the Mascaren Islands. Species are also found in parts of India. 
Some of them grow to a large size, though the majority are but 10 or 
1^ feet high. 

The most useful species is P. utiliSj the Vacona or Baconh of Mauri- 
tius, which is cultivated for the sake of its leaves, which are made Into 
sacks for coffiee, sugar, and grain. They are also employed for cordage 
in the South Sea Islands, as well as for covering huts and making mat- 
ting. 

The leaves are not cut till the third year, and are regularly cropped 
every second year afterwards. A plant will yield leaves enough for 
two large bags. The leaves are prepared as soon as taken from the 
tree, the operation consisting merely in splitting the leaves into fillets, 
which are three-fourths to one inch broad at the base, but taper to a 
point. They are 3 to 4 feet in length. " One of them will support the 
weight of a bag of sugar, or 140 pounds, without breaking.'' 

The sample of fiber was prepared by Dr. Guilfoyle at the Melbourne 
Botanic Gardens, and was taken from dead leaves of the screw-pine. 
It is quite strong, though poorly prepared, and very dark colored. The 
fiber should be smooth, white, and lustrous. 

Among other species P. candelabrum is the chandelier-tree of Ouiana, 
so named from its manner of branching. The fruit or seeds of some of 
the species are eaten. 

22.— LlLIACE^. 

This family contains a large number of fiber-producing plants, several 
species of which are not only well known, but are excewlingly valuable 
in a commercial point of view. 

The Yuccas, so common in our own country, belong to this family, 
and the best known old-world representatives are the "New Zealand 
Flax" plant, and the species furnishing the famous "Bow-string Hemp'^ 
of India. 

Pharmium tenax, — New Zealand flax. — Habitat, Kew Zealand. It 
has also been introduced into Australia, specimens having been received 
fipom Yictoria. The several varieties are : Hardkeke^ the common variety 
of the low lands, Faritanetchay the yellow variety of the high regions or 
hills, and Tihore^ a superior quality. It is also called Koradi or Korere 
by the natives, while the fiber is known by the name Muka. Captain 
Cook first broughjb this fiber to the notice of Europeans, he having found 
it in common use by the natives of Kew Zealand, as he speaks of " a 
grass plant like flags, the iiature of flax or hemp, but superior in qual- 
ity to either, of which the natives make clothing-lines, It grows 
on the north and south coasts of New Zealand, and is cultivated in 
Australia, though to no great extent. It was brought to Ireland by 
Underwood in 1798, and has been grown successfully in the oi)en ground 
in gardens in Waterford, Cork, Limerick, Dublin, and Widow counties. 
It also flourishes on the west coast of Scotland, though the winters have 
occasionally been too severe for it. The leaves of the plant in Ireland 
grow to 5, 6, 7, and 8 feet high, and it is propagated bj o£^t0 which 
are not removed until the parent root is four years old. 
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The plant fimsff large tofts, and has sword-shaped leaves, growin^lB 
apposite rows, and eloping each other at the base. One vanety fiirmA 
leaves 6 and 6 feet long, while another is not more than half the length. 
Mr. Salesbnry, of the botanic garden, Chelsea, found that plants three 
years old will produce on an average 36 leaves, besides a number of off- 
sets. Six leaves have produced one ounce of dry, available fiber after 
having been scutched and cleaned, at which rate an acre of land cropped 
with these plants, growing 3 feet apart, would yield more than 600 
I>ounds of dressed fiber. The leaves being cut in the autumn, oth^s 
spring up anew the following summer. It is said that the plant may be 
shorn of its leaves in the morning, and before the sun has set be ready 
for weaving into cloth. Eoyle states the leaves are cut when full grown, 
macerated in water for a few days, and then passed under a weighted 
roUer. 

The principal operation is scraping and then separating the fibers with 
the thumb-naiL after which combs are employed for a more minute sep- 
araticm. The nbers are subsequently dried in the sun, and are perfectly 
white — some short and strong, others fine and silky. According to the 
reports published by the New Zealand commissioner at the Exhibition 
of 1876, the Mcuyris (or natives) only use a portion of the fiber upon one 
side of the leaf, the leaves being selected with great care. They scrape 
the leaf with a muscle-shell, or piece of hoop-iron, on the thigh, after 
which it is soaked in water and then dried. Their finest samples are 
obtained fipom particular varieties of the plant, only the youngest and 
best leaves being used, and careful attention being paid to the ma- 
nipulation. This native-dressed fiber, however, constitutes but a small 
portion of the fiber actually prepared on the island, as large manufac^ 
tories have been erected, where the fiber is stripped by machinery.'^ Two 
modes of dressing the fiber are practiced, known as the icold'' and the 
<^ warm" water dressing. The leaves of the fiax are fed to a. machine 
called a stripper at the rate of 100 to 120 feet per minute. The drums 
of these stripping-maehines are driven at the rate of 1,000 to 2,000 rev- 
olutions per minute, their diameter being from 14 to 20 inches. After 
passing through the strippers, the partially-cleaned fiber is hand -washed 
in bundles of about 20 leaves: these bundles are suspended in water, 
and are allowed to soak for about t^o hours ; the fiber is then spread 
out on the bleaching-ground for a time, which varies according to the 
weather, and then hung on lines to dry. It is then either scutched or 
hackled, or both, pack^ in bales, and pressed for shipment. When the 
stripper is in good order, and the fiber has been fairly cleaned, the loss 
in scutdiing amounts to from 3 to 5 cwt. per ton, and in hackling from 
2 to 3 cwt. In the warm- water dressing the same operations are gone 
through with, with the exception that the fiber is washed and placed to 
soak ETom six to twenty-four hours in tanks filled with warm water, 
which is either kept heated by means of fire or a steam-pipe. 

Kew Zealand fiax fiber is almost white in color, flexible, soft, and of 
a silky luster. The bundles of fibers form filaments of unequal size 
which are easily separated by friction. It has considerable elasticity, 
but readily otet^ with the nail. Microscopically examined, according to 
Vetillart, the fibers are remarkable for their slight adherence. The in- 
dividual fibers seem very regular, having a uniform thickness, and the 
surface is smooth ; they are stiff, straight, and very fine, and the cen- 
tral cavity is very apparent. 1 

As to tenacity, Boyle gives the breaking point of New Zealand flax^ 
compared with flax and hemp, as 23.7 to 11.75 and 16.75, respectively; 
In the official hand-book of Ifew Zealand it is stated that ^'during a 
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late seyere gale at Auckland it was found that flax rope, when subjected 
to the same strain as Manila hemp {Musa textilis)j remained unbroken, 
while the other gave way/^ 

The collection of Ne^v Zealand flax samples in the museum is both 
Isbrge and fine, the finest in the United States, as the New Zealand ex- 
hibit at Philadelphia was made with great care, over 100 different sam- 
ples of the raw and manulactured flax having been sent, and this entire 
collection was handed over to the United States Government at the close 
of the Exhibition, with the exception of some small duplicate samples 
taken by representatives of one or two industrial institutions. 

This series illustrates well the native methods of preparing the fiber, 
and samples of native dyed (black) fiber are also shown. The machine- 
prepared series is very full, and the samples of manufacture include 
nearly everything that could be made of fiber. In cordage there are 
three-inch cables and ropes of all sizes, horse halters, small cordage, 
lead-lines, fish-lines (for sea fishing), and twine of the finest finish. The 
series of mattings illustrate the many ways that the fiber may be used 
in the household, as door-mats, parlor and bed-room mats (in colors), 
and hearth rugs, while the finer kinds of fiber are made into cloth not 
unlike linen duck, into satchels, table-mats^ shoes (a kind of sandal), 
sacks, &c. Floor matting, cannage and railway mats are exhibited in 
variety, plain and in colors. The oets, of which there are many sam- 
ples, can hardly be told from linen both in color and finish. It is hardly 
necessary to state that these are not of native manufacture, as much of 
the fiber is exported, made up into the various articles enumerated. 
This is due to the fact that the English rope-makers will not pay for 
flax fiber a price proportionate to that given for Manila hemp, and it 
has, therefore, been found more profitable to manufacture at home and 
export the rope rather than the baled fiber. 

From an examination of some of the museum samples, which seem to 
the touch as soft as the finest flax, I have no doubt many beautiful fab- 
rics could be made, and finer than that now shown. ■ 

Murray, in a pamphlet regarding the plant, speaks of bed-ticking 
being made from it, and states that he has seen " fine fabrics of various 
kinds, affording demonstrative evidence that its fiber is susceptible of 
being woven into tissues of the most delicate description.'' 

Besides the specimens here enumerated, there is a fine sample from 
Queensland, and a small series received from the Smithsonian Institu- 
tion (1869), doubtless originally from New Zealand. 

It may be interesting to mention that in the five years from 1867 to 
1871, inclusive, as gleaned from the official hand-book of Isew Zealand, 
flax fiber was exported to the value of £280,827, or nearly $1,500,000. 
The average for the five years is £o6^16o^ the higest exportation being 
in 1870, when the sum of £132,578 was realized from the industry by 
export alone. In the province of Westland the flax grows luxuriantly 
on the banks of rivers, and in swamps, and if properly cultivated, and 
by stripping only the outer leaves of the plant twice a year, it is claimed 
that each acre of land would yield more than two tons of marketable 
flax. In many portions of New Zealand the plant grows wild, and the 
right to cut leaves from tlie waste lands may bo procured from the gov- 
ernment at a very low cost. 

According to latest official aceomiis, the quatvlity. of ilas pm- 
duced has steadily diminishecl* in Auckland, as well us; other locaU- 
ties5 this is due to the present low prices of the irbev,miil owners finding 
tittat £18 to £20 per ton will not remunerate them. In this country Sisal 
liemp has driven New Zealand flax fi-om the market. The chief cost in 
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connection irith flax-mills is the motive power. The machines are all 
locally made, of simple construction, and cheap. The profits from the 
preparation of the flax depend in a great measure upon the situation of 
the mill, and the cost of getting the green leaf to the mill, and the fiber 
to market. The building for a flax-mill need not be large or expensive, 
but it must have a dry store-room, and a baling press. The work in these 
mills is largely performed by women and boys. 

Sameviera zeylanica, Sanseviera guinwTisis, Sanseviera latifolia. — " Bow- 
string Hemp," African Hemp. — ^These three species are represented in the 
Museum cofiection by large samples of fiber received from the Queens- 
land exhibit (Exhibition, 1876). 

The name Bow-string Hemp, generally given to the first-named species, 
has also been applied to other plants of the genus 8. guincensiSj being 
called African Bow-string Hemp. 8, zeylmica is the best known, how- 
ever, and is common on the Ceylon coast, from which it takes its name. 
The plant has been known and prized in India from remote antiquity 
under the name of Murva. In the catalogue of Indian fibers (Exhibition, 
1862), it is called Moorga^ Mazool^ and Moorgavee.* 

It is at present known under the vernacular name of Murgaviy Murga^ 
and Mazool. Its Sanscrit synonym is Qoni. The genus Sanseviera 
abounds on the coast of Guinea, around Ceylon, and along the Bay of 
Bengal, extending to Java and the coasts of Chiua. They are stemless, * 
perennial plants, throwing out runners, and having only root leaves, 
\^ch are thick and fleshy, and usually sword or lance shaped, with 
sheathing bases. They flower from January to May, and the plants 
grow wild in the jungles. They are easily propagated on most every 
sou, from the slips which issue in great abundance from the roots, 
requiring little or no care, and not requiring to be renewed often, if 
at all. ' 

Dr. Buchanan found this plant employed in the manufacture of cord- 
age at Bangalore, and bow-strings are stiU made of it in the Sircars, and 
along tfle coast of Bengal. In the interior of Bengal it is equally com- 
mon and wild, but not so largely used for fiber. The leaves are 3 ' 
or 4 feet long when the plant is cultivated, and the fiber, which ex- 
tends the whole length, is separated from the pulpy portion. The na- 
tive method of preparing the fiber is to place these leaves " upon a smooth 
board, then press one end of the leaf down with one of the great toes, 
and with a thin bit of hard stick, held between the two hands, they 
scrape the leaf from them, and very quickly remove every part of the 
pulp.^ This is also accomplished by steeping the leaves in water until 
the pulpy portion decays, when the fiber is washed and cleaned, though 
in some cases steeping dissolves the fiber. It is estimated that 40 pounds 
of fresh leaves 3 J or 4 feet in length will yield a pound of cleaned fiber, 
or over 1,600 pounds of cleaned fiber per acre, at a gathering ; with a 
favorable season two such gatherings may be assured annually, 

Boyle states that the untwisted fiber will bear a strain of 280 pounds 
compared with Agave, which bore 270 pounds, though Dr. Wight's ex- 
periments gave 362 pounds for Agave to 316 pounds for the Sanseviera, 
Dr. Eoxburgh ascertained that a line of Moorga fiber 4 feet long bore 
a weight of 120 pounds, when a cord of the same size, made of Russia 
hemi), bore but 105 pounds. After remaining in water 116 days, the 
former bore a weight of 30 pounds, while the latter was entirely rotten. 
It is not considered equal to Manila hemp, 

Fiber of 8, guincensiSj which ia sometimes introduced into the markets 



* Also spelled Moorgahyee. 



of Europe, hsm been thought by some to be superior to New Zealand 
flax. The strength of its fiber, as tested by the Agri-Horticultural So- 
ciety of India, was found suflBLcient for hawsers and cables, while their 
finei^ss and tenacity are attested by their being used by jewellers for 
thread upon which to string pearls. 

S. Boxhurghiana is considered by English authorities as a distinct 
species, common on the Bengal coast, and larger than the Zeylanica, 
though Eoyle does not admit it. 

S. lanaginosa is probably a distinct species ; it is called Katu-Kapely 
and fDund on the Malabar coast This plant, upon experiment, has pro- 
duced fiber as fine and soft as human hair, and possessing extraordinary 
strength and tenacil^. Yery superior examples have been Ukened to raw 
silk, and the firmness of the fiber "induced the Eev. J. Garrow to have 
it woven into cloth, which he declared was as fine a piece of cloth as he 
had ever seen." The fiber takes color readily. Saviseviera fiber was 
formerly considered a valuable paper stock at Trichinopoly, where the 
tow was used, while the fiber served as packing for steam-engines. 

Considered microscopically, " the fibers are fine, and constitute a white, 
brilliant filament, possessing a stiJBftiess that does not disappear with 
friction. The fibers are hollow, straight, and smooth, with walls of uni- 
form thickness. The central cavity is large. The points are sharp and 
slender." 

In S. latifolia the bundles are large, and are slightly refined by fric- 
tion. It corresponds in general appearance with the Zeylanica given 
above. 

Yucca aloifoliay Tucca angustifoliay Yucca haccataj Yucca filamentosOj 
Yucca <7tori(?«a.— Variously named Adam's Needle, Spanish Bayonet, 
Bear Grass, Aloe-leaved Adam's Needle, &c.— The collection contains 
quite a series of fibers in various stages, manufactured from one or an- 
other of these plants. The Aloifolia and Qloriosa are known by the com- 
mon names of Adam's Needle, Spanish Bayonet, Dwarf Palmetto, &c 
The filammitosa is sometimes called Bear's Grass, Silk Grass, Eve's 
Thread, &c. They thrive in nearly all portions of the United States, 
and flourish in the poorest soils. Y. gloriosa, also called Petre by tibie 
Mexican Spaniards, according to Nuttall, " is used for cordage, ropes, 
&c., as well as for packing cloth, and is extremely durable." EUiott, in 
his Botany of South Carolina, speaks of it as one of the strongest fibers 
of the vegetable kingdom. 

Natives of the warmer portions of the United States, they thrive in 
Europe, Africa, India, and Australia. One species finds its way into our 
gardens, even in more northern sections of the country, and are con- 
spicuous in the blooming season for their large, white, lily-like flowers, 
as well as for their long, sword-shaped leaves, terminating in a sharp 
point. There is no record to show that their fibers have ever been em- 
ployed other than experimentally in this country, if we except the lim- 
ited use made of the fiber by Indians and Mexicans of Arizona or 
Sonera, in the rude manufacture of cordage. There is one sample of 
rope in the museum, from New Mexico, It is fully half an inch in diam- 
eter, very rudely made, the fiber coarse and harsh, but of great strength. 
This samx^Ie, as well as fine specimens of the fiber from which it was 
prepared, was derived from Y, baccata. In Bernardin's list I find Yucca 
filamentosa is also called Heucquen (Mexican name of Agave Sisalana)^ 
from which it may be inferred that the Yucca has been regarded to a 
certain extent a commercial fiber, probably exported with the Sisal fiber 
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nnder the one name Heneqnen,* as Owtmabis satwa is sometimes ex- 
ported from India with Crotalaria juncea, under the one name of Sonn. 

The filaments of Yucca are white, briUiant, and stiff, composed of irregnlar bundles, 
the* most of which are large. By rubbing briskly between the fingers the bundles 
break up into finer fibers, but always preserving a great deal of stiffness. The walls 
are usually thick, and the central cavity very apparent ; the ends grow slender regu- 
larly, and are rounded at the extremity. 

Yucca fiber possesses a moderate tenacity, but is somewhat brittle, 
and cannot be made to lose its harshness. 

In the Australian collections (Exhibition of 1876) there are examples of 
T, aloifolia, the Aloe-leaved Adam's JTeedle, prepared by Dr. Guilfoyle, 
who states that " though a native of South America, it succeeds admir- 
ably in Victoria, and is of moderately quick gTOwth." He also calls it 
the Dagger plant. Dr. Guilfoyle sent a specimen of the F. filamentosa 
("The t£:'eady Adam's Needle"), which also thrives in Australia, where 
" its leaves are found rich in fiber and of good quality.'^ 

Little has been done in our own country in the way of manufacture. 
A machine has been invented, as will be seen by reference to part two 
of this report. Specimens of fiber recently submitted to the writer only 
prove what has often been asserted, that Yucca fiber is valuable and can 
be utilized for a variety of coarse uses. 

Cordyline pumila. — The Dwarf Palm Lily. — Habitat, New Zealand, 
The fiber from this plant is another of Dr. Guilfoyle's preparations. The 
native name is Ti-raurilcL " The leaves of this interesting species of 
Cordyline grow to a great length and yield an abundance of fiber of long 
staple, suitable for ropes, mats," &c. It is also convertible into a good 
quality of paper. The fiber is from 2h to 3 feet in length, straight, white, 
and glossy, but very stiff, resembling liber of Yucca or Agave, and seems 
to have been extracted m coarse bundles of filaments, which must bo 
hackled to be reduced to anything like fineness. It is fully as strong as 
Yucca fiber, and would make excellent rope of great tenacity. 

The plants of this genus are erect-stemmed, shmbby palm-like LOiaceae, 
bearing spreading and very ornamental heads of elongate striated leaves. 
The species are found in tropical Africa, in Madagascar, and the Masi- 
arine Islands, and in the Malay Archipelago. Two species at least are 
found in Australia and New Zealand, and all^ doubtless, would pro- 
duce excellent fiber. Fiber and tow from Cordyline indivisa^ the tall 
^ Palm Lily," were also received from the Victoria collection, prepared by 
Dr. Guilfoyle. They are not as fine as the preceding, however, though 
possessing considerable strength. A very rudely-manutactured rope 
from the last named species accompanies the collection. This fiber, how- 
ever, is darker colored, and possesses little of the beauty of the preced- 
ing example, which has been carefully prepared. Neither Royle nor 
Vetillai*t make mention of this fiber, though it is named in Bernardin's 
catalogue. 

Dracaena Draco. — ^Dragon's Blood Tree. — Habitat, Tc»neriffe. Growa 
also in Australia. Fiber of this plant was also received with the Vic- 
torian coUection from the Melbourno Botanic (irarden, where it is thor- 
oughly established. Dr. Guilfoyle states \hm> ^' the fiber is strong and 
flexible, but the tree is of very slow gTOwlli/' It is prepared from tlio 
leaves, and is white, fine, and lustrous, and between 18 inches and "1 

* Later I find that Vetlllart., in speaking of Yucca, makes ihi^ BVdii^mmit z " It seeiQg 
rartatn that in the oargoea of Pita which arriTo at the marlrot'^ of Europe there it 
tbimd a proportion, more or less considerable, of Yri<?ca fibpr. It iR difficult to dlstln* 
gnifth th© one from the other, and it is adaptable ^,o the same uses/' In this CMd iX la 
•sported with fiber of Agavt americana. 
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feet in length. It is not as strong, however, aij the Cordyline before 
mentioned, though it is much softer. 

D. Draco " has a tree-like stem simple or divided at the top, and often, 
when old, becoming much more crowded, each branch terminated by a 
crowned head of lanceolate, linear, entire leaves of a glaucus green color, 
which embrace the stem at their base." The tree derives its name 
from a resinous secretion or exuduation known to commence as dragon's 
blood, which at one time formed an article of considerable export from 
the Canaries. Some of the plants are gigantic in size, " the colossal 
Dragon-tree at the town of Orotovia, in Tenerifife, being 75 feet high and 
48 feet in circumference, with an antiquty which must at least be 
greater than the pyramids." 

Dianella latifolia. — specimen of this fiber appears from Australia, 
where it was prepared by Dr. Guilfoyle. He states that the plant grows 
on the banks of creeks and fem-gullies in elevated situations, where its 
leaves sometimes attain a len^h of 6 feet. He considers the fiber 
good, and excellent for paper stock. The specimen still preserves much 
of its grass-like form, having been prepared experimentally in a simple 
manner. Some of the filaments are white and brilliant ; it is quite 
strong, a few fibers twisted together requiring quite an effort to break 
them. 

Its name does not appear in the list of useful textile fibers, from which 
it is to be mferred it has not hitherto been known as a fiber-producing 
plant of any value. / 

The plants of this genus are indigenous in Australia and tropical 
Asia. They have fibrous roots, grass-like leaves (from which the fiber 
is obtained), and paniculate-blue flowers. The plants bear many-seeded 
blue berries. 

23 JUNCACE-E. 

We now come to a group of plants producing fibrous material, but not 
fiber in the strictest sense of tiie word. The rushes and grasses, as a 
general rule, are used almost without preparation other tiian diying, 
the entire leaf of the plant entering into the composition of the manu- 
factured article, which is coarsely woven, plaited, or braided into shoes, 
mats, baskets, &c., or twisted into a coarse kind of cordage. The 
" fiber ^ is sometimes extracted. 

Juncus vaginatm. — The Sheathed Eush. — ^Two specimens of fiber from 
this rush were received from the Victorian collection, and are among 
the many fibers collected and prepared by Dr. Guilfoyle. The plant is 
a native of Victoria, and grows abundantly. It is regarded as a good 
fiber plant as well as an excellent paper stock, and the fiber is said to 
make a good substitute for human hair. It is a strong growing plant 
and is found extensively on the margins of lagoons and water-courses. 

There are two farms of it in Victoria, one of which is much smaller 
than the other, and which is regarded as the best for fiber, while both 
are used for paper. 

Bushes have been employed in one way or another for some of the 
purposes of other fiber, but they are generally employed for mechanical 

Surposes only, as in the manufacture of mats, baskets, chair-seats, &c. 
uncus effusus is cultivated in the province of Oomi in Japan for tlio 
manufacture of floor mats of the bet tor quality. Those are plaited vory 
eJosely, the interstices filled with rice-stra^v^, and are all of one sizt^, 
nataely, 3 by G feet, so that they can be moved from house to house. 
These mats are described as soft and elastic, and are often three or four 
36 Aa 
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inelxes tMck. For common matting, rice straw is used, or other rushes, 
as Scirpus lacustrisy Hydropgrum latifoliumj &c., are employed, which 
grow everywhere. 

The finer kinds of rushes {J, effusus) are sometimes bleached in the 
sun, which gives them a whitish instead of the usual yellow color. Of 
the same rushes a lighter matting is made which serves as blinds for 
windows, to protect from rain the thin transparent paper which answer* 
for glass. The pith of rushes is sometimes used in making rush lights. 

The fiber of the tall variety of Victoria {J. vaginatus) is sometimes 
over 2 feet in length, while that of the smaller one is IS to 20 inches. 
In color it is a golden yellow. Under the magniixcr the filament* are 
exceedingly irregular and rough, and are quite brittle. Twisted together 
into a thread they are as easily broken as Manila paper twine of the 
same thickness. Specimens of paper were also received, manufiactiired 
from both varieties, aswellas from the " Coast Eush," Juncusmaritmus, 

Astelia BanlcsiL — This is a genus of sedge-like rushes found in the 
islands of the Southern Ocean. The plant is a native of Kew Zealaad, 
and grows to a height of 4 feet. ^'It is rich in fiber suitable for rppes, 
paper,'' &c. The leaves of J., alpina^ which grow on the sand-hill$ oi 
the coast of Tasmania are edible. The fiber is of a dirty yellow coJoj\ 
the "filaments" exceedingly coarse and wiry ; rather brittle when h&sA 
sharply, but of considerable strength when tested with a lateral strain. 
The specimen in the collection of the department was prepared by Dr. 
Guilfoyle. 

24 Cyperacejb. 

Lepidospermaflexuosum.— The Slender Sword Eush.-— Habitat, Victoria, 
A specimen of fiber from this species was received with the Australian 
collection. It is exceedingly brittle, and can only be used in mats or 
similar articles, where it can be coarsely plaited. According to Dr. 
Guilfoyle, the material can be had in large quantities, and is extensively 
used by the aborigines for baskets, mats, &c. He states that "under 
proper treatment it yields a fiber of good quality," though the present 
sample would hardly verify the statement. It, however, might do used 
in paper making, though at best is a poor " fiber." 

Lepidosperma elatiu$.—ThQ Tall Sword Grass.— This specimen shows 
a much better and stronger fiber than the preceding, and would prove 
useful for making many kinds of coarse cordage. The leaves and 
flower-stalks of the plajnt grow to a height of 9 feet in Victoria, and the 

flant is found in great a-bundance, and can be had in large quantities, 
t furnishes a pulp for paper-making, and is used in various ways by the 
natives. This specimen is also from the Victorian collection (ExhibitiOD, 
1876), and was prepared by Dr. Guilfoyle. 

Gladium radnla,--'TM Black Eeed.— This specimen was prepared by 
Dr. Guilfoyle, who says : " This coarse-growing, sedge-like grass can be 
had in enormous quantities throughout the colony (Victoria). It is ex- 
tensively used by the settlers as a thatching material." It is a native 
of Australia. As a "fiber" it is of no value, as it has little strength. 
It is doubtful if it would make a good paper-stock, 

25.'-*Geamine^. 

Zca way*.— Indian Corn— .Maize. — One of the most interesting exhib* 
its in the fiber collection of the museum is a series of specimens illus- 
trating the manufacture of corn-husks into a textile material. The 
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series includes husks, extracted fiber, spun fiber, or yarn, and specimens 
of well-bleached crash and oil-cloths. The specimens were received from 
the Austrian Government in 1863, together with a large series of papers 
made from the same material. 

The first experiments in manufacturing paper from maize were made 
under the direction of a Bohemian named Moritz Diamant, at the Imperial 
paper-mill at Schlogelmuhl, near Gloggnitz. The experiments, how- 
wer, were not satisfactory, as the endeavor to procure paper direct 
from the unwoven plant fiber was always met with great expense. The 
fact that cotton, flax, &c., were first woven and worn and then converted 
into paper, suggested the possible conversion of the new material into 
textiles first, and afterwards into paper. Thus the first process became 
last, and led to the production of a coarse cloth which is useful for forming 
the *^body'' of oil-cloths, as well as for a kind of toweling which will be 
useful only as it proves durable. The bleached specimens look well, 
however, and have a kind of softness, which, though several remove* 
from linen, would recommend them for toweling of the coarser grades. 

The paper samples appear in great variety, and many of them are 
fine and strong. (See the report of this department for 1863, pp. 436- 
438.) 

Arundinaria tccfa.— Southern Cane.— In the paper collection of the 
museum there are a number of specimens of paper made from a fiber 
produced from the southern cane by "steam-blowing,'' samples of the 
fiber being also exhibited. In reducing the cane to this fibrous state, 
tightly -compressed bundles of the " bamboo'' are placed in steam cyl- 
inders or guns 24 feet long and 12 inches in diameter, and there sub- 
jected to the action of steam at a pressure of about 170 pounds to the 
square inch for about ten minutes. " The gums and glutinous matters 
which hold the fibers together are thereby dissolved or softened, and 
while in that state the cane is blown into the air by the force of the 
steam in the gpi, and the fibers are separated by the expansion of 
ateam among them." 

The papers exhibited are of different grades of wrapping-paper, 
"book;" and "news" paper, some of the latter quite white and clear. 
It was claimed by the patentees of the process that good fiber could be 
furnished, from the gun, at $5 per ton. 

The idea of utilizing so coarse a material for paper is not new. The 
Chinese have for ages used the bamboo for the purpose of paper-making, 
employing "shoots" one or two years old for the purpose. The system 
of reducing the bamboo is not so simple as the steam-blowing process 
employed with cane, for it necessitates macerating in watwr for a week 
or more, after which the pieces— some 5 feet in length— are washed 
and placed in a dry ditch and covered with slacked lime for a number 
of days, when they are again washed, cut into filaments, and then dried 
or bleached in the sun. In this state they are boiled in large kettles 
and subsequently reduced to pulp in wood mortars by means of heavy 
pestles. A glutiQous substance is then mixed with the pulp, and upon 
this mixture the goodness of the paper depends. 

Bamboo has b«on and is still used for paper-making in Japan, but only to a yery 
•mall extent. The paper called C Ukuthif notwithstanding that the translation of this 
word is "bamboo paper," is not made of bamboo: the nam© has only been borrowed 
from China. 

While upon the subject of maize and cane paper it may be well to 
mention that quite ah industry is carried on in the South by the manu- 
flftcture of paper from bagasse," or refuse sugar-cane as it comes frcmi 
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the crushing mills, in Louisiana. (See closing portion of the second 

part of this report.) 

Stipa tenaehsima. — Mat Weed. — This plant, which is only interesting 
as furnishing a paper substance and not a textile, grows abundantly in 
Algeria and also in Southern Spain. With the Arabs it is called Al/aj the 
French call it 8j)arte^ and the Spaniards Eaparto^ by which name it is com- 
monly know^n in this country. It belongs to the grass family, growing 
in matted tiiits, with long leaves ; a bundle of Esparto grass, but for the 
color, resembling a corresponding mass of broom. Both in Africa and 
in Spain it is manufactured into sandals, hats, baskets, mats, ropes, 
sacks, nets, &c. The Spanish sheplierds emx^loy it in making hurdles 
for their sheep, and the Arabs use it in the manufacture of household 
utensils, weaving it so closely that liquid food can be carried in them. 
The young leaves are eaten by cattle. 

The Esparto was introduced into this country over ten years ago. 
(See annual report of this department for 1808, p. 260.) In late years it 
has been exported in considerable quantities to Erance and England for 
the manufacture of fine paper, samples of which can be seen in the mu- 
seum, together with the grass as imported. 

Yetillart states that when the Esparto is reduced to a pulp and exam- 
ined microscopically the fibers are seen to be " short, full, and smooth, 
and display a very fine central cavity. They are remarkable for their 
flexibility and tendency to curl up ; they are sufficiently uniform, and 
the diameter is regular for a great part of its length. The points, which 
are rarely fine and sharp, are often rounded, sometimes truncated, bifur- 
cated, or notched.'^ The fiber separates easily. 

JSpartina cynosuroides, — Fresh Water Cord Grass. — This coarse grass 
grows to a height of from 2 to 6 feet, upon the margins of lakes and 
water-courses, in many parts of the United States. A few years ago it 
was successfully employed at Quincy, 111., in the manufacture of paper, 
the source of supply being the Mississippi River, where it was found in 
vast quantities. It cost at the mill about $5 per ton, and made a very 
firm, better class of brown wrapping-paper — superior to straw — samples 
of which can be seen in the museum. The bruised stalks present quite 
a fibrous appearance. 

26.— DiGKSONIEJE. 

The fiber mentioned in this family belongs neither to the Endogens 
nor to the Exogens, but to a third group, known as Acrogens, or top- 
growers, which include the tree ferns. 

Cibotium menziesii. — Tree Fern. — This plant is found in the Sandwich 
Islands, growing upon the high lands at an elevation of 1,000 feet, and 
produces a substance resembling silky hairs or down. It is called Pulu^ 
and is used for upholstering purposes, and particularly for stuffing mat- 
ti^esses. It has become an article of export from the Sandwich Islands 
to the United Stat;es to the amount of several thousand pounds annually, 
the most of which, if not aU, is consumed in California. 

Fulu consists of " the hair-like scales found on the crown of the stem 
and about the base of the frond stalks of the ferns." One plant will 
furnish but two or three ouiiccs, which requires lour years to be pro- 
duced. 

T^vo other specie.^, C\ glaiwuni and (Jhinnlssoi^ imyliupQ ihe "golden 
luossj^ m it is called by the Chinese^ and a species of DicJcsonia which 
grows in Madeira also yields a similar substance, which is used for th^ 
same purpose. It is also used medicinally as a styptic. 
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P A !IT IX. 
OUE FLAX A:N'D HEMP INDUSTRIES. 
INQUIRY CONCERNING PRESENT PRODUCTION AND MANUFACTURE. 

In connection with the foregoing report upon the vegetable fibers in 
the museum of the Department of Agriculture an obvious necessity 
appeared, a showing of the practical as well as technical and scientific 
sides of the subject, particularly in regard to fibers which are or may be 
grown within our own borders. With increase of population and wealth, 
and advance in art and culture, come new and ever- varying wants to 
be met, requiriug^diverse material in all modes of combination. Fab- 
rics of strength superior to cotton, textiles of greater tenacity than wool, 
and textures surpassing either in cheapness, are the constantly -enlarg- 
ing necessity of the times. With a present demand for 35,000,000 yards 
of bagging for cotton, while flax-fiber enough to produce it is thrown 
away, the effort to extend the production of flax bagging would seem 
to be worth official consideration. 

The importation of products costing, with duties, $20,000,000 per 
annmn, of which instead we should export at least an equal amount, is 
a feature in national economy not to be commended. We are introduc- 
ing foreigners, hundreds of thousands per annum, and setting them to 
frStless competition with the farmers in the production of wheat and 
cotton, cheapening our staple products, while we send abroad for our 
sugar, flax, hemp, jute, and many other nece.ssaries suited to our soils 
and climate. It cannot be continued without serious injury to our agri- 
culture. The present moment is not too early to call a halt in this 
wholesale importation of raw materiaL One good crop of wheat in 
Europe, with onus enlarged to 500,000,000 bushels, would depress prices 
and spread panic through tbe Northwest, which would give a new and 
terrible emphasis to the pressing need for diversification of our agricul- 
tural industry. 

There is increase of flax for oil-maldng in the heart of the wheat-grow- 
ing belt. Its rough straw is used in immense quantities for paper stock 
and largely for bagging. Jute can be grown throughout the cotton 
States, and there is no further doubt concerning the successful cultiva- 
tion or ramie. Abuliton, the maUows, yuccas, and other fiber-bearing 
plants growing in wild profusion, invite wholesale utilization. With 
more invention, easily acquired skiU in manipulation, and more method 
in cultivation, and care in preparation for market, great and permanent 
and ever-growing industries may be built up, providing labor for millions 
who need it, and increasing the present prosperity of the country. 

In connection with the foregoing report, it was thought advisable, for 
greater completeness of the work in certain essential points, to issue a 
circular to manufacturers, asking information upon special subjects. 
Such a circular was prepared with a view of obtaining, first, statistics 
in relation to the fiber-manufacturing interest; secondly, to gain a 
knowledge of any recent experiments with new fibers that might prove 
worthy of cultivation j and, lastly, to learn as far as possible the present 
status of the flax and hemp industries, and what special encouragements 
are needed to farther the production of these fibers in this country. 

In Januaiy of the present year, copies of the circular were sent to 
flax, hemp, jute, and other manufacturers of veg^etable fiber (with the 
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exception of cotton), and to such other persons as are mterested in the 
furtherance of American textile industries. At the same time efforts 
were made by special correspondence and inquiry to secure the latest 
and freshest information regarding such plants as ramie, abutilon, the 
mallows, yucca, and others, which are susceptible of cultivation, yielding 
fibers worthy of utilization in the arts. The subject of new machinery 
has also been considered, especially in relation to those fibers which, 
produced as yet only experimentally, have been awaiting a cheap meana 
of mechanical manipulation. 
The following is the text of the circular issued : 

United States Department of AGRicuLTtJins, 
WasU7igto7if B, C, January 1, 

Dear Sir : A report upon 115 species of regetabl© fibers, recently prepared lyy Mr, 
Charles B, Dodge, of New York City, is ready for publication ; bwt it bas been tbongbt 
advisable, in view of the rapid advancement of the jute, flax, and hemp industries, 
and of the growing interest in ramie or China grass, to add a chapter, before pub- 
lication, bearing particularly upon the fibers named, with the latest information, 
statistics, A;e., concerning their production and manufacture. It is my, d)&8ir« t^bat 
tMs report be as complete as possible in its economic and practical features, a&d, d©» 
eeribing as it does many new or Httle-inown fibers as well as those of fixed comm«Teial 
value, with their uses, growth, preparation, &c., to make it of special value alike to 
producer and manufacturer. 

For the purpose of "gaining correct information as to the manufacture of the fibers 
Dftmedy and a knowledge of other fibers that may possibly be utilized to a Tsry Hmited 
extent, this circular has been prepared, and the appended Ust of questions submitted 
to manufacturers for reply. 

As the department is particularly interested in encouraging home productioii, and 
of advancing the cultivation of new or partially-tried fibers that may prove 
of more general use, it is of special importance to discriminate between native moA. 
imported fiber. If you have had experience with other vegetable fibers than those 
named in the circular (excepting cotton), experimentally or otherwise, any informa- 
tion that can be given the department concerning them will be thankfully receiyjed, 
and credit given in the report. The replies to this circular wiU only be used in pre- 
paring a summary of results, which will interest none more than the manufaetnreowr 
themselves, and will be confidential as far as it relates to the private businese ei 
individuals, and known only to the compiler. 

Any envelope samples of manufactures or of fibers sent to Mr. Dodge will be sntwie* 
qmently exhibited in the museum of the department, credited to the dxm<m upon %h» 
regular museum labels. 

Please reply at an early datCj using the inclosed return envelope, 
X am, respectfully, 

W, G. LeDUC, 
CommUsUmer of ApietAiure, 

QUESTIONS. 

I. Name of fiber manu&ctnred by you. 
% Source of supply, 

3, In what form received. 

4, Quantity used per annum ; a imported, 1 native. 

5. ftice per pound as received at the manufactory, 

6. Do you make a difference in price between the imported and native j and 

7, What class of goods do you manufacture? Uses of such goo<ls? 

8. Can you give a general statement of the amount of each kind manufactured in 
1879? 

9, What new machinery or processes hare recently been introduced ? 

10. Principal market for goods ? 

II. How does the native-grown fiber compare with that which is imported ? 

12. What experience have you had with ramie or China grass? 

13. Have you ever tested or manufactured other vegetable fibers of native growth, 
as asclepias, abutilon, the mallows, &c., or any of tne tropical foliacious mjers, as 
yucca, agave (Sisal hemp), or other fibers, and with what results ? 

14. Give views of special encouragements or hindrances affecting the extenffikxn of 
such manufactures. 

At the outset of the inquiry it was proposed to incorporate the gen- 
eral results of the investigation in the main report on the libers of the 
museum collection (Part I), and to treat each plant under its respect- 
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ire title and in its appropriate place. This plan has been carried ont 
with fibers of whose growth and manufacture we possess only experi- 
mental knowledge, and also with flax,. hemp, and jnte, in matters of 
general information, history, &c. The economic considerations, ques- 
tions of production, supply, manufacture, and tariff relations of the three 
named fibers, however, are so intimately related and their interests so 
coimected, I have concluded to treat them conjointly in this chapter, 
fonning Part Il of the fiber report. The best methods of cultivation 
and preparation, particularly of flax, have been presented, and a por- 
tion of the report devoted to ramie and other fibers with which practi- 
cal • results have been accomplished. The rei>ort is presented in the 
hope that our farmers may become more intimately acquainted with 
thei^e great sources of national wealth, and do their share toirards m$k' 
lug fibef production in this country an assured success. 

PRODIiCTIOIf* • 

It has been stated that next to wool in the fiber production of the 
United States flax stands third on the list. In 1850 the product of raw 
fl.ax for the whole country amounted to 7,709,670 pounds, falling in 1860 
to 4,72^,145 pounds, while, according to the census of 1870, there wa» a 
prpoduct of 27,133,034 pounds. Of this quantity oTcr 87 pei* cent 
grdim in the three States of Ohio, Kew York, and Illinois, Ohio alone 
producing over 17,000,000 pounds. In order of quantity JSTew York and 
Illinois come next, with something over 3,000,000 and 2,0W)!,000 pounds 
te^ectively. These States are followed by Pennsylvania, Iowa, Wis- 
COUsin, Michigan, Kentucky, and Kew Jersey, all producing abov6 a 
quarter of a million pounds, Pennsylvania and Iowa together producing 
1.600,000 pounds. It is difficult to estimate the present area in flax, bilt 
it cannot fall much below 400,000 acres. There has been a decrease in 
acsreage in some of the easterly States, but this is more than compen- 
iftted in States lying west of the Mississippi, formerly producing com- 
paratively little. 

The five States of Ohio, Indiana, Wisconsin, and Kansas had a littJe 
more than 150,000 acres under flax cultivation in 1869, and about 250,000 
acfes in 1877-73. Ohio produced in 1869 17,880,624 pounds of fiber, 
and in 1877-78 but 7,343,294 pounds, a tremendous falling off. I cannot 
find satisfactory reports of amount of lint produced in oth^r States for 
the last-named date, but the seed figures show an enormous increase in 
cultivation in Western States, especially Kansas and Iowa. In 1869 
Kansas produced but 1,553 bushels of seed and Iowa 88,621 bushels. In 
1877-78 the production of the same States amounted to 201,309 bushels 
and 629,878 bushels of seed respectively. The census of 1880 will show 
still larger figures. Hemp cultivation has for the most part been con- 
fined to Kentucky and Missouri, other States producing it only in very 
limited quantities. As long ago as 1842 the production of Kentucky 
amounted to 15,500 tons. The following table gives the production of 
tve States since the year 1850: ' 



ffemp production. 



Stateik 


1850. 


im. 


im. 




Tons, 

17, 787 
16, 028 

5m 

44 


Tm$. 

35, 065 
17, 295 
1,040 
43 

m 


Tom, 
7,777 
2, m6 

1,€®3 
571 

m 
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TMs shows an increase ixi the fLrnt decade— the production being 
doubled in Kentucky==='aiid a very great decline in the second. The 
coming census will no doubt change these ligures materially as the pro- 
duct of Kentucky has only shghtly increased since 1870, varying from 
7,000 to 8,000, while in some other States there has been a decided in- 
crease. With hemp production, hemp manufacture has also declined 
greatly in Kentucky since the last census reports were made. Major 
Proctor of the State survey is of opinion that not more than 2,500 tons 
of hemp tow are now used in the manufacture of cordage, twine, and 
bagging, in the State. He gives as the several causes for the decline 
in cordage manufacture the introduction of manila fiber, the decrease in 
American ship-building, and the introduction of improved machinery 
in the East. " The extent of the change wrought by the introduction 
of improved methods is shown in the fact that in 1840, 4,464 operatives 
produced $4,078,306 worth of cordage, and in 1870,3,698 operatives pro- 
duced $8,979,382 worth of cordage.'> 

FOREIGN SUPPLY. 

The imports of flax and hemp, raw and manufactured, during the year 
1879 amount to $5,781,710, and of this amount, $2,798,465 was paid 
for the raw material in the ratio of one to two, flax being the lesser 
import. 

For the foreign flax supply we depend mainly upon six or seven coun- 
tries, and in the last ten years but fifteen countries are represented in 
all, only eight furnishing a steady supply. Since 1877, inclusive, Bussia 
has furnished the largest amount and England next, the last-named cotm- 
try leading in the seven years previous. A considerable amount comes 
from Canada, either in the form of to^ or line. The tow being subject 
to a duty of $10 a ton when intended for bagging manufacture, though 
it comes in free for paper-stock. The Boston market is largely supplied 
from Archangel, either direct or via England, though a large quantity 
of this fiber also comes to the port of New York. Holland flax is used 
to some extent, though it is not in such demand as formerly. At one 
time it was considered the most iDerfectly prepared flax in the market, 
being even at the ends well cleaned and strong. Rotterdam and Zea- 
land flax is imported in small quantities, and Belgium sends us small 
amounts, varying in the ten years from five to seventy-five tons. But 
ten tons were reported for the year 1879. 

It is difficult to get at the true figures as regards any one market, On 
account of the increased amount of indirect importation in small qti^- 
tities. Messrs. R. B. Storer & Co., Boston^ estimate the quantity of 
flax — ^hackled and line — and also of tow received in that market during 
the year 1879 to be 3,730,000 pounds. By far the largest portion, oi 
3,583,400 pounds, was received from Russid;, and of this quantity 
1,405,300 pounds was imported in the form of tow. The small balance 
was received chiefly from Ireland and the Netherlands, there being 
59,500 pounds from the former country and 87,100 pounds from the lat- 
ter. Yery little line or dressed flax was imported last year, nearly all 
of it being hackled or undressed, and flax in this condition of a supe- 
rior quality is imported at a slight duty because a partial manufacture. 

In 1879 the flax importation into New York, as per figures furnished 
by Barbour Brothers, amounted to 1,420 tons, or 3,180,800 pounds; 970 
tons of this was flax costing from $300 to $550 per ton, leaving 450 tons 
of to^ valued at $225 per ton, a total valuation of flax and tow to thd 
amount of $600,000. 
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Beferriug to tke cubioms figures we find that for the year ending June 
30, 1870, there were 2,935 tons of raw flax fiber, including tow, imported 
from seven countries, at a cost of $969,451, a falling off from the pre* 
vious year of $207,778, and a smaller amount than in any year since 
1870, when the raw flax imports were 100 tons less. 

The following table of quantities and values shows the sources of for- 
eign flax supply for the last ten years. 



Countriei. 


1870. 


1871. 


1872. 


1873. 


1874. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 




5 
9 
524 
99 


$443 
1, 812 
245, 106 
36.284 






75 
4 

1,730 
674 


$33, 761 
1, 344 
506, 075 
208, 082 


35 
51 
817 
278 


$U,486 

12,342 
885, 963 
98,534 


9 
13 
1,094 
311 


$3,112 
2,463 
418, 192 
107,845 


Bngland^ ............... . 


5 

1,579 
87 


$1, 682 
337, 608 
28,509 




493 

129 
649 
10 


82, 961 
1, 123 

61, 077 
175, 137 
2,019 


1.128 
430 

51 
360 

82 


159,323 
52, 186 
22,888 
87, 224 
6,412 


688 
398 
237 
1,517 
1 


152. 690 
44,634 
98,197 

854, 489 
476 


558 
972 
217 
1,236 
7 


139, 206 
104, 129 
76, 610 
805, 178 
1, 289 


854 
393 
258 
489 
5 


158,184 
43,070 
93,995 

U9.669 


1,927 


605, 962 


3,672 


694,832 


5^274 


1.399.747 


4.171 


1,187.787 


3,426 


942.08$ 


OoantriM. 




1875. 


1876. 


im. 


1878. 


187«. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 


Tons. 


Value. 




27 
1 

609 
780 
69 

1,403 
139 
189 

1.165 


$9, 121 

237 
283, 331 
264, 173 
30,378 
195, 493 
12,419 
63, 568 
253,685 


18 


$8,667 
44 

310, 043 
162, 743 
9, 539 
272, 628 


44 


$19,458 


69 


$26,127 


10 


$8*787 


Britiab Aastralasia. 


555 
339 
14 
1, 540 


747 
250 
228 

1, 635 
7 
128 

1,459 


810, 519 
116, 782 
182, 917 
238, 908 
780 
38,573 
385,177 


284 
247 
542 
1,275 
11 
49 
1,628 


108,171 
76,220 

322.510 

175, 121 
970 
18, 272 

449,838 


613 
364 
299 
458 


193,061 
167.81t 
169.220 
84^459 


148 
1, 037 
8 


47, 772 
246, 769 
2,232 


35 
1,156 


12,661 
338,457 


Total... 



















4,322 


1.112,405 


3,659 


1,060.437 


4,448 


1,243,064 


4,045 


1,177, 229 


2,939 


989^451 



!rhe finest foreign hemp, and that which brings the highest price, 
comes from Italy, this, little kingdom producing over 90,000 tons annu- 
ally, the yearly production of the United States not being over 20.000 
tons* The principal foreign supply of hemp, however, is derived from 
Bussia^ and in the past year large quantities have been imported, owing 
to the insuflaciency of the American supply. 

Mr. Joseph Ghisholm, of Salem. Mass., states that there are three 
grades or selections of St. Petersourg hemp for general importation, 
the clean, outshut, and half clean, the first being the best, the second 
that which is rejected upon government inspection, and the third the 
lowest and poorest grade. "The cleaned was that of which stays and 
shrouds for ships, &c., used to be selected,'' because of its less elastic- 
ity. Archangel hemp is shorter than the St Petersburg, showiag the 
elfect of high latitude on length of staple. Of other Eussian hemps 
may be mentioned the Eiga, which is also shorter than St. Petersburg, 
and the Polish, which is an excellent hemp. Eussia exported to the 
tJnited States in 1879 but 53 tons of th« different grades, and in 1878 
but 49 tons, valued at $6,788. In 1878, Great Britain imported from 
Eussia 287,678 cwt. of all kinds, at a total valuation of $2,389,830 in 
American money. 
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The following table of hemp importation shows the source of foreign 
Bupply in the last three years : 



Hmp imports for three years ^ ending June 30, of each year. 



CoimirieB. 


1877. 


187IL 


187». 


Tons. 


Valo©. 


Tons. 


Value. 


Tons. 


Vidua. 




471 

61 
240 
3 
5 


$54, 585 
6, 840 
51, 390 
1, 164 
2, 157 


449 


$57, 468 


1, 03« 
566 
573 
4 
14 


1101, 965 

62, 146 
90, 244 
1,011 
4, 225 






494 
1 
5 
1 

21 
1 

79 
49 
19, 403 

27 


98, 871 
378 

1, 557 
119 

5, 734 
232 

8, 870 

G, 788 
% 047, 147 

3, 292 




47 


12, 517 


170 


83,827 






275 


24, 021 


495 

53 

14, 587 


44,«57 
9,808 




15, 813 
211 
2 


i, 666,*458 
39, 331 
21 


BrHi#h w est Indies and British Honduras . 










186 


18, 534 












17,128 


1, 852, 480 


20,503 


2, 221, 164 


17, 711 


1, 829, GDI 



It is not easy to get at the exact amount of ^'Enssia hemp'^ im- 
ported, as the table also includes the various other ^^hemj^s,'' as Ma- 
nila^ Sunn, Sisal, &c. The trade name "Eussia hemp'' has been ap- 
plied to Cannabis satim^ to distinguish it from other hemps derived from 
foliaceous plants. Such hemps will be received from the Spanish, pos- 
sessions (Philippine Islands), Mexico, &c. Much of the hemp credited 
to England in the above table has doubtless been imported from Ettsigia 
httto that country, and re-exported to the United States. A large quan- 
tity of the flax supply comes to us by indirect importation, and priBCi- 
paily through England. ' ^ 

The importation of India jute fiber, jute butts, and jute yam, for the 
year ending June 30, 1879, amounted to $2,873,202. Of this amount, 
$662,930 was for jute fiber,* and $1,702,257 was for jute yarn. This rep- 
resents, in round numbers, 19,000,000 pounds of jute, 97,500,000 pounds 
Cfl jute butts and rejections, and 2,000,000 pounds of jute yam. This 
does not include the imports of foreign gunny-cloth* 

ImpafU offlM and it9 manufactures into the Umted States from 18v0 to 1879^ inclu9ip0. 









Manttfadiftirei. 






raw. 




Otitef nrtwni' 
fftcture*. 








In jards. 




Tons. 


Dollars. 


DoUart. 






1, 927 


605, 963 


12, 716, 656 


3, 536, 508 




3,672 


694, 832 


13, 5Q0, 702 


4,5M,393 




5,274 


1, 399, 747 


16, 615, 066 


4. 605,4^ 




4, 171 


1, 137, 737 


16, 271, 590 


4, 156, 801 




3, 426 


942, 038 


14, 081, 428 


3, ^1, 327 




4, 322 


1,112,405 


14, 124, 947 


2, 478, 295 




3, 659 


1, 060, 43T 


12, 237, 936 


2, 218, 110 




4, 498 


1, 243, 064 


11, 509, 894 


2, 406, 068 




4,045 


1, 177, 229 


11, 490. 758 


2, 922, 843 




2,935 


969, 451 


11, 817, 647 


2. 876, 190 



*Sunn hemp is also included, a comparatively small quantity of this fiber euiAting 
the market, principally used for inferior kinds of rope and cordage. 
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1870..... 






13, 602 
8, 092 
24, 276 
8, 438 
5, 571 
75, 319 
31,487 
61, 822 
4,509 
65,934 


121, 970 
160, Oil 
108, 024 
175, 338 
164, 861 
117, 070 
73,952 
64,284 
98, 305 

64»aa 




34 
85 
45 
8 
48 
15 


4, 957 
11,598 
5, 868 
755 
6,535 
1,415 










1876 


1877 





















ImporU and exj^ts of "Bussianj^ Manila, Sisal, and other hemps and their manufaotur0§, 

from 1870 to 1879 inclusive. 

DTPORTS. 



Tmti. 


X«fr. 


ICftnnfactorM. 


Other man- 
ufaotmet. 




Tom. 
22,557 
20, 805 
27, 613 
20, 573 
24, 325 
23,063 
17, 979 
17, 128 
20, 503 
17, 711 


DeUears. 
4, 060, 378 
3, 918, 12» 
4, 580, 04V 
3, 347, 973 
3, 676, 967 
3, 110, 303 
2, 247, 540 
1,852,480 
2, 221, 164 
1, 829, 008 


Sq. yards, 

785, 467 
931, 656 
526, 793 
212, 661 

75, 301 
124,986 
4,697 

27,342 
9,582 

80,645 


DoU(»n. 
124, 635 
135,823 
90, 860 
40, 414 
12, 152 
10, 277 
774 
7,404 
2, 232 
0,061 


35IL40O 

102,090 
98,006 
79,860 
91, SOB 
9i0;'8g4 
98,600 










M75..C 






1876 






FOREIGK XXPORTS. 


Tesn. 


Baw. 


Maautiutuw. 


ufiiotarot. 


1870 


515 
1,325 

978 
1,230 
1, 280 

999 
1,525 
1, 590 

915 

889 


DoUars. 

96, 525 
252,165 
173, 056 
224, 544 
213, 741 
156, 024 
196, 912 
200,757 
. 108, 294 
106,607 


Sq. ytvrds. 
794 


270 


5,852 
1,100 
1«66B 
1,9^ 
1,046 
3,500 

797 
0^705 

239 










1873 
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TMn. 



Hemp nuyuLCMStuM. 



C«Um aod tioidafe. 



1870 
1071 
1872 
1873 
1174 
1875 
1876 
MP77 
1878 
U79 



Cfwts. 
4,240 

573 
561 
978 
1, 106 
2, 140 
870 
1,467 
2,325 
1,281 



45,260 
5,775 
7, 103 
9,' 121 
8, 901 

21, 856 
8, 318 

12, 182 

18, 210 
8,155 



QwU. 

9,997 
10,207 

»,9l« 
14, 960 
16, 239 
11, 133 
11, 200 
13,072 
11, 402 
16,182 



IMUnft. 

218,496 
190,946 
195,901 
275, 100 
272,612 
171,196 
147, 009 
175, 750 
146,043 
170, 179 
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Jn(€, cocoa, ami oihcrfibtrs and manufmltirts ofy imporUd and exporiM from 1??0 Iq 1879 

inclusu'c. 



.IMPOKTS. 









Ma luifac. tares. 


Years. 


lUw. 




















Gunny-cloth, bags and 


Other maii« 








By jardi. 


baggiug. 


ufactures. 




Tone. 


Dollarg. 


Sq. yards. 


Dollarg, 


Founds. 


Dollars. 


Dollarg. 


.19, 049 


1, 37G, 762 


4, 565, 827 


423, ICQ 


S, 78 1, 7.>3 


291, 218 


1, 064, 131 


1871 


26, 450 


2, 131, 05G 


228. 87?> 


28, 553 


:.;0, 124, 4 60 


1,463, 902 


1, 734, 474 




41,851 


2, 666, 479 


185, 357 


24, 2G0 


12, 137, 603 


505, 556 


1, 292, 515 




27, 969 


1, 9G7, 971 


80, 102 


16, 690 


9, 589, 503 


404, 851 


2, 054, 430 


1874 


0, 799 


1, 006, 618 


6, 411 


1,462 


6, 391, 41 P, 


341, 148 


1, 966, 057 




21, 852 


1, 273, 034 


10, 843 


1,772 


3, 907, 915 


209, 623 


2, 397, 840 


ists 


60, 368 


2, 384, 881 


2,634 


626 


3, 700, 957 


197, 016 


1, 363, 095 


1877 


50, 793 


2, 351, 778 


1,191 


629 


3, 248, 485 


162, 286 


2, 213, 694 




40, 997 


2, 438, 198 


162 


114 


2, 864, 450 


155, 646 


1, 510, 630 




69,590 


3, 781, 037 


2,236 


860 


2, 856. 195 


146, 660 


1, 629, 750 



I5XPORT3. 



1870.^, 
1871... 
1872..., 
1873... 
1874..., 
1875... 
1876... 
1877... 
1878... 
1879... 



673 
135 
157 
734 

159 

S07 
1, 181 

984 
1,168 

812 



88, 316 
13. 630 
24, 636 
53, 143 
18, 262 
35, 422 

125, 102 
97, 470 

116, 136 
76, 508 



40 



1, 191 

122 
10 



3C1, 777 
14, 585 
654, 139 
987, 737 
1, 501, 325 
684, 531 
408. 099 



23, 000 



13, 322 
623 
34, 929 
61, 263 
70, 913 
23, 901 
18, 422 



959 



19, 702 
15,223 
13,644 
20, 869 
33.842 
22, 381 
20,888 
39, 218 
19, 235 
32, 709 



By reference to the table of flax imports it will be seen that there waa 
a considerable falling off in amount of flax imported in 1S79 (year end- 
ing June 30), compared with the previous year. Messrs. E. B. Storer 
& Co, account for this from the fact that we were at that time in the 
depth of depression in the linen interest, and manufacturers only im- 
ported enough raw material to keep the works from coming to a stand- 
still. Foreign and domestic flax was lower than it has been known for 
a quarter of a century, and Scotch spinners, in order to find an outlet 
for their goods, sent large amounts by steamer for auction sale in our 
markets. 

It is said there will be a large importation the present year, both on 
account of the peculiar qualities of the foreign fibers and because of the 
small supply and poor quality of American flax of the last season. 



QUALITY. 

The question of quality,, especially in regard to flax, is one of the most 
important considerations in the fiber industry. The ability to produce 
fiber to any required amount within our own borders is of less moment 
than the ability to produce a quality of fiber that will compete with that 
produced in the flax-growing countries of Europe. It is grown to an 
exceedingly limited extent in this country for fine fiber, though there are 
large areas under cultivation in the Middle and Western States chiefly 
for the seed. For this purpose it is grown until thoroughly ripened, cut 
with a reaping-machine, thrashed upon a common wheat-thrasher — there 
being nothing yet invented to keep it straight — and the straw sold by 
the load at the nearest mill. It is transported like hay, in a tangled 
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bulk of fiber, pitched upon the load loosely just ao it comes. In some 
sections it cannot be sold at any price, and in such a case is often burned 
to get rid of it. 

There is necessity for greater care and skill in the American produc- 
tion to obtain a finer material, more strength by improved methods of 
treatment, and more evenness in length. The Ii^ish and Dutch sow thick 
for fine fiber. They have a moist climate, too, which gives better fiber, 
although in UTortliern New York, and New England, Michigan, Oregon, 
&c., the latter especially, fine flax can be grown. Farther south, under 
a hotter sun, the climate is drier, and therefore not so favorable for the 
production of fine fiber. The principal reason for coarseness, however, 
is the production for seed, as has been stated. It is sowed thin and not 
cut until fully ripe. The stalks are large and coarse, and the fiber good 
for nothing but as a substitute for jute butts in. the manufacture of bag- 
ging, or tow for paper stock. 

I am informed that flax was sent to market from Connecticut sixty 
years ago that was strong, clean, and as good as any raised in the United 
States at the present time. Very strong and flexible flax also came from 
Northern New York and Vermont, but it was not clean. The meanest 
flax of those days came from New Jersey, though the State is capable of 
growing flax now equal to Archangel flax. What is termed North River 
flax at this day, found in the New York market, is strong, but poorly 
cleaned. 

Different grades of flax are used by the various manufacturers, de- 
pendent upon the kind of goods produced. For the finer classes of 
goods foreign fiber is principally used, though the American is utilized 
to a greater or less extent in all manufactures. Goods produced from 
foreign fiax are said to be in every way superior, and, of course, com- 
mand the highest prices. A Massachusetts manufacturer of crashes and 
similar grades of linen goods, using flax from Northern New York, 
Canada, and Russia, makes a difference of one-half cent in favor of 
American flax if well dressed, because the fiber is better than the grade 
of Russian used. Another eastern manufacturer considers best Amer- 
ican flax about equal to the third crown Archangel flax, and states that 
this grade is less called for when American is abundant and of reason- 
able price. The Russian flax possesses a great advantage over the 
American, apart from its quality, in its regular and uniform preparation 
for market. The various grades are fixed by a government standard, 
and before any fiber is sent abroad it must be examined and graded by 
officials appointed for the purpose. Manufacturers, therefore, receive a 
flax year after year of about uniform length and color, varying in strength 
only as the crop varies from one season to another. From want of ex- 
l)erience and united action on the part of our growers, as well as from 
the uncertain element of labor, American flax is seldom prepared twice 
alike, and the manufacturer cannot tell what he is buying without first 
making tests with smaU samples. The difficulty is increased with the 
number of sellers, as no two seem to seek the same standard. Concerted 
action on the part of both buyers and sellers would tend to diminish the 
difiicultj^, and with more certain preparation of domestic fiber will come 
an increasing demand. 

In the manufacture of thread reqviiiing the use of fine flax, the im- 
ported is generally prefeiTcd and costs about one-third more than the 
native. Some of tlio eastern spinners say the native does nol^ operate 
Bmoothly enough to make fine work, and the color is not degirable. The 
t)ad color is easily nccounLed for through careless rotting. On the other 
hand for coarse uses, as in the manufacture of bagging, it is held that 
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nativ^e flax tow is the best, though there is less competition in this form 
of flax than auy other. Canada flax by some manufacturers is consid- 
ered finer and softer than much of the American, but even here there is 
room for imj_)ro\^ement in growing, and in manipulation. 

It is claimed that the oi]ly foreign hemp which comes into direct com- 
petition witli American is that imported Iroio. Eussia. American hemp 
possesses greater flexibility than Eussiaii^ tliough tlie latter is of more 
equal lengthj as has been exiilained, and through il s less flexibility is 
prefcrred for stays and shrouds. On the contrary, Eussian hemp can- 
not be dressed so fine as the American, and on account of the greater 
cheapness of the latter^ with equal strength, the Eussian has been 
nearly driven from the market. Boulogne or Italian hemp has also great 
flexibihty with great strength, though coarser and inferior qualities of 
this hemp find their way to our market. Owing to the present scarcity 
of the American product manufacturers have been importing largely 
from Eussia again. There is a consequent demand for Kentucky hemp, 
and it is stated that a much larger area has been T)lanted than in many 
previous years. Large contracts are said to have been made for the 
crop of 1880 at $5 per 112 pounds. Seed was purchased at $3 per bushel 
and even higher, and land rented at $10 to $12 per acre. With a very 
large crop prices may be depressed and some hemp cultivators may not 
realize aU their hopes, though the quality of American hemp has be^n 
BO greatly improved in late years by better methods of softening the 
fiber, and through improved processes in spinning, tJiat it will take a 
higher grade of manufacture, and new sources of d emand will be created. 
Fine-dressed American hemp is too good for standing rigging of vessels, 
and can be better employed than in the manufacture of bagging. It is 
very fortunate at this time for the fiber industry that twine binding ia 
coming iuto vogue in the grain fields, in place of wire binding, to which 
there have been serious objections. Enormous quantities of twine will 
be required by the grain-binders, either of flax or hemp, and doubtless 
the new industry will ox>en many mills throughout the West and North- 
west. 

PBICES. 

Price is such a relative thing, it is impossible to give figures in a re- 
port of this nature that can be quoted at the time of publication. So 
much depends upon the state of the market, with changes in the domes- 
tic and foreign supply, that the price of a product can only be given in 
general terms. A majority of the replies to the circular were received 
in February of the present year (1880), and the quotations may be under- 
stood to apply to that time. In the case of hemi), however, at the date 
specified, the American supply was short, there was a demand upon the 
foreign markets, and for a time everything was so unsettled, quotations 
could only be given from day to day. During March American hemp 
rose in price perceptibly, and is now somewhat higher than the following 
quotations given as the ruling prices in New York on the 8th of January : 
Undressed American hemp, $140 per ton; single dressed, $185 to $190 
per ton ; double dressed, $205 to $210 per ton ; Eusnian hemp held at 
$265 per ton for the best Eiga; best Italian, $300 per ton; medium, 
$200, and inferior, $175 per ton, all of 2,240 pounds. Yfater-rotted 
Italian hemp sells in Kew York for about twice the price of dew-rotted 
Kentucky hemp. 

Eegarding the home market for Kentucky licjup, I can only give fig- 
ures fi?om the Lexington Gazette of aljout the 1st of March, Vhere the 
statement is made that the produce of 300 acres had been bought at $6 
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per 1115 pounds^ the manufacturer offering $7 per 112 pounds for the crop 
of 1878, with a x^remium of $50 in addition to the $7. Ko special reason 
is given for this advance, unless it be the dcinand, for twine from grain- 
binders, to which reference has been made. 

Eastern manufacturers were paying for American double-dressed hemp, 
$210 to $230 per ton, about the middle of February, and for best Italian, 
$300. On tlie 22d of J^l jircl^ the prices of Kentucky hemp had advanced 
to 14: cents per ])ouTid on single dressed, and to 16 cents per x)oundfor 
double dressed, $313 to $3oG per ton, with prospect of a greater rise. 

About the middle of February, of the present year, dressed flax was 
quoted at 13 to 15 cents per pound, and broken and scutched flax, about the 
same time, 11 cents per pound. In 1863 dressed flax averaged 28 cents per 
pound, from that price down to 15 cents in 1870, and 10 cents in 1879. The 
flax mills in the interior are mostly engaged in inanufactoring tow, the 
supply of rough flax coming from the country contiguous to the mills 
or within a radius of 12 to 15 miles. It is made from rotted straw, grown 
mostly for the seed, and is worth as it comes from the thrashing niachine 
about $3 to $7 per ton, delivered at the mill. Much of this is used for 
paper stock and for bagging, bringing about $40 per ton. Upholsters' 
stock from green straw is worth $35 jjer ton ; that used for crash and 
tyrine is worth $100 per ton, delivered in New York and Boston. Eus- 
sian flax tow is quoted at the present writing at about $200 per ton. 

The following tables, prepared by Mr. Proctor, give minimum and 
maximum prices of hemp and flax for twelve months of each year from 
1864 to 1873. It will be seen that the price of Eussian hemp has de- 
cltned more than that of American: 



Years, 


American dreBsed 
temp. 


American nndregsed 
kemp. 


Knssian hemp. 


American fljuc. 


Lowest 
per ton. 


Highest 
I per ton. 


Lowest 
per ton. 


Highest 
per ton. 


o o 


Highest 
per ton. 


Lowe s t 
per pound. 


Highest 
per pound. 




1250 


$350 


$140 


$225 


$400 


$600 


$0 16 


$0 30 




255 


350 


120 


240 


350 


600 


Hi 


38 




310 


390 


220 


300 


340 


385 


17 


2H 




340 


385 


230 


290 


345 


375 


16 


23 




270 


400 


160 


240 


240 


360 


15 


24 


1869 


270 


335 


175 


215 


240 


360 


16 


24 




250 


320 


180 


215 


240 


250 


12 


21 


1871 


255 


285 


160 


190 


200 


240 


12i 


19 




190 


275 


120 


160 


200 


225 


15 


18 




375 


240 


115 


138 


210 


225 


15 


19 



The price of jute and jute butts is materially higher than during the 
previous year. The x>rices quoted in returns from the circulars show 
that prices range from 3 to 5J cents per pound. 



COMPETITION. 

Que of the large 'New York manufacturing firms state in their reply 
to the circular that Keutucky and Missouri hemp, being used only in the 
manufacture of tarred standing rigging for vessels, smaU lines, twines, 
&c., does not come in competition with any foreign hemp except Eus- 
sian, which is med for tl^e same purx)oses. American hemp has been 
the cheaper of Hig two. however, and has driven the foreign product 
out of tlie market to a great extent. Much of this quality of hemp is 
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simply dew-retted, as it answers equally well for cordage, &c., as the 
water-retted, with the advantage of saving the extra trouble and ex- 
pense of the last-named process. The fine Italian hemp is used princi- 
pally for spinning into yarns, carpet, warps, fine twines, &c., and now 
that American hemp is begiiiniiig to be in demand for spinning pur- 
poses a carefully water-retted article of home production will come into 
competition with it. To compete successfully with it, however, farmers 
will have to learn something of foreign methods of cultivation and treat- 
ment of the fiber ; in other words, they will be called upon to compete 
with foreign skill and experience. 

The same may be said of flax-culture ; in fact it is the principal draw- 
back to successful cultivation. It is in one sense a trade that is to be 
thoroughly learned and followed after it is acquired, and it is only by 
long practice and experience that foreign flax-growers are enabled to 
produce a uniform fiber upon which reliance can be placed. It is too 
much the practice of American farmers to dive into the latest sensation 
hap-hazard, trusting to luck and good prices — ready to leave it as 
quickly for the next golden promise, be it beet-sugar culture or wool- 
growing. It is not to be understood that the farmer must grow flax or 
hemp, and these products only, but he must stick to the cidtivation of 
a certain amount — if he wishes to grow it at all — year by year gaining 
new experience and skill, which will insure better prices as he produces 
a better article, enabling him finally to compete with European culti- 
vators, climatic conditions being equal. Thus a steady supply will be 
created, which, in the long run, will be productive of an established in- 
dustry and prove a source of wealth to the country. The Russian flax 
win always hold a slight advantage through its grades being fixed by 
government standards. A uniform American standard could easily be 
established, however, if those interested in the home flax trade would 
take united action in the matter. In all probability increased produc- 
tion would make it a necessity. 

The special hinderances to the flax industry in this country are thus 
gummed up by a manufacturer in the interior of Kew York State : 

Low duties on the imported articles ; the extensive cultivation of flax in Canada ; 
the hap-hazard and wasteful manner of cultivation and handling here ; not being 
able to compete with foreigners in cheapness of labor, nor in quality and value of the 
article. In fact the price has been so low for the past five years, and there is so much 
labor and expense attending it, that it has not paid the grower his expenses. 

At first glance it would appear from the above that flax-culture in 
this country was in a truly lamentable condition, and that there was 
nothing left for American farmers to do but to accept the inevitable and 
let flax severely alone. A little tarifi* legislation in favor of home pro- 
duction might better things somewhat, though it would be folly to put 
on the screws to any great extent before there was a prospect of a home 
supply. The " hap hazard and wasteful manner of cultivation " com- 
plained of must be abandoned for better methods, thereby raising the 
" quality and value of the article," and paving the way for competition 
with other coud tries. With new and improved machinery the labor and 
expense of preparation may be lessened, and, taken altogether, there is 
certainly a bright side to the picture. A lesson may also be learned 
from a perusal of the following extract from Mr. Proctor's letter, to which 
reference has already been made. He says : 

I believe there is a great fatnrii for the hemp Icdiistty in Ivtirxtuoky, itxi<[ the <1<^- 
Hiand for Kentucky hemp will steadily increase until it t^^ as great or greator than iti 
j*ast years [ but the demand will reqiiiTe hemp more carf^fmly prepared. Formerly 
til© demanil wap for cordage and bagging. In tlie future, hi audition to the requhe- 
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merits for those articles, there will be a large and increasing demand for spinning into 
yams, for fine twines for binding grain, and I believe ^lao tor crash towelings and 
fabrics of various kinds. The agricnlturi.st Avho anticipates this demand by growing 
the finer qualities of hemp, and preparing it with care J'or market, can command a re- 
munerative price for this product. 

To return to flax again, it is wortli wliile to encourage its cultivation 
from its competition with other crops. If there are 400,000 acres in flax, 
if it were put in wheat instead, it would yield five to six million bushels 
and aid in reducing the price of wheat. If not in flax it would compete 
with the staple products and reduce the price of them. The seed pro- 
duced in the five states of Ohio, Indiana, Wisconsin, Iowa, and Kansas 
in 1869 was about a million and a quarter bushels. It is probable that 
the amount of seed produced in 1878 was not far from three millions in alh 

While touching upon the wheat question, let me digress a little: It 
has been the study of political economists and protectionists for long 
years how to frame tarifl' laws to enable successful competition with the 
Old World, and now we are confronted with the spectacle of a people 
forced to compete mth themselves, or to put it more plainly, the older 
sections of the country are unable to compete with other sections where 
farming is conducted upon high-pressure principles. The Western capi- 
talist, with his broad acres stretching away to the sunset, with his gang- 
plows, headers, and steam-thrashers, is enabled to grow wheat and make 
money out of it at prices which are discouraging to the Eastern agricult- 
urist, or even the Western small farmer. We cannot all grow wheat. 
Sheep and cattle even can be more profitably produced in the fertile val- 
leys of the far West, and a "diversified agriculture," with too many 
farmers, means growing what everybody else is growing at bottom prices. 
But diversified agriculture should mean something else. Beet-sugar 
and corn or sorghum sugar are no less elements of national wealth be- 
cause furnishing a home supply of a product that would otherwise have 
to be imported, than are flax, hemp, or ramie even. Fiber cultivation 
has perhaps a greater claim, because it is not a new industry, or a for- 
eign industry to be introduced into the country. It is an industry native 
to the soil, so to speak, that has only languished from neglect, a neglect 
that perhaps the national government is to a certain degree responsible. 

If the eastern and middle sections of the country cannot compete with 
the large wheat farmers of the far West in producing grain, they can at 
least do something towards preventing importation of vegetable fiber 
by turning their attention to the fiber industries. Western farmers owe 
a fair share of their success to improved machinery, and it is through 
improved machinery and new processes —turning the corners more 
sharply with their eyes wide open — ^that our Eastern farmers will be en- 
abled to produce textile products that shall in time drive foreign fiber 
from our markets. 

MANOTACTURE. 

Mr. Gary, of Dayton, Ohio, a flax manufacturer, estimates that at 
present, in the West and liTorthwest, there are 100 flax-mills, producing 
on an average 300 tons of tow of all grades. He estimates three-tenths 
for upholstering, four-tenths for paper stock, and three-tenths for 
bagging. One hundred mills, producing an average of 300 tons each, 
would give, in round numbers, 30,000 tons as the total flax manufactni e 
of the West. According to the percentages giv en. 0,000 tons each are 
used for bagging and upholstering, and 12,000 for paper stock, the totals 
ajnounting, at a rough estimate, to over a million dollars. 

The last census states that there were 60 mills in 1870 in the W estern 
37 AG 
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States. For the whole country, in the same year, there were 90dressed- 
flax mills, 33 for bagging, and 9 for linen goods. Those manufacturing 
dressed flax and linen goods were located in ten States. The following 
table gives the number of mills in each State, number of hanAs em- 
l)loyed, and amount of production. 



DRESSED FLAX. 



Statea. 


Number 


llaiids cm- 


Value of 


Value of 


of mills. 


ployed. 


material. 


products. 




G 


78 


$31, 750 


$91, 400 




1 


10 


3, 300 . 


6,000 




1 


3 


2, 660 


5, 700 


3 


5 


24, 000 


33, 300 




46 


253 


166, 545 


284, 385 




27 


35« 


136, 509 


346, 405 




1 


3 


225 


4, 300 






30 


10, 155 


22, 020 




1 




1, 540 


2, 500 




o 


32 


5, 850 


19,000 



FLAX AND LINEN GOODS. 



Michigan 

Maaaaohuaetta . . 
New Hampshire 

New Tork 

Pennaylvaiiia ... 
Ehodelslaud ... 




865 
336, 170 
132, 000 
US, 5G2 
2, 400 
128, 000 



1. 225 
790, 250 
175, 000 
163, 900 
12, 000 
374,409 



By reference to the above table, we find tliat the total production jo£ 
dressed flax for the whole country amounted to $815,010, while the 
manufactures are almost double, or $1,516,775. 

In the manufacture of bagging, flax is not taken into account sepa- 
rately, jute and hemp being included. The materials used, however, 
in the 33 baggiug-mills enumerated below were as follows: American 
hemp, 7,063 tons ; flax tow, 3,050 tons ; jute, 5,691 tons ; jute yarn, 
4,672 tons, and other materials to the value of $109,413, making a total 
valuation of $2,624,684. The products were : Bagging, 12,287,922 yards 
of bagging, 1,215,000 yards gunny-cloth, 942,864 yards cloth, 767,296 
pounds yarn, and other products to the amount of ^473,260, a sum total 
of $4,034,404. There were reported 406 looms working bagging, 5,103 
spindles, 63 cards, and 289 hackles. The following is the table of bag- 
ging-mills in 1870 : 

BAGQING-FLAX, JUTE, AND HEMP. 



States. 



Illinois 

Kentucky 

Massachusetts 

Missouri 

New Jersey.-., 
Now York...., 

Ohio 

rennaylvanifl . 

Total..., 



Numljer 
of mills. 



Hands em- 
ployed. 



113 
1,288 

234 
333 
484 
209 
497 



Value of 
material. 



$136, 000 
1, 007, 300 
106, 000 
423, 100 
414, 129 
131, 900 
2S9, 053 
47, 2G0 



2, 624, 682 



Value of 
products. 



$290, 000 
1, 752, 120 
210, 000 
750, 000 
C21, 245 
215, 500 
563, 799 
105, 000 

4, 507, 664 



What is the present status of the bagging industry? Hemp has en- 
tirely gone out of use as a bagging material, and jute butts, imported 
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i at very low rate of duty, liave driven ba^^giiig flax to tLo wall. It is 
^ estimated that there wen^ about 03,000,000 yards of bagging used to 
' cover the cotton crop of 1870. Of this (luantity about 28,000,000 yards 
were made of jute butts and rejcetioDS, and the remaining 5,000,000 of 
^ flax straw, principally in the Western States. 

It is impossible to estimate the amount of American dressed flax con- 
sumed at the present time. . The replies to the circular upon this 
question were not full enough to venture even a rough estimate. It is a 
ridiculously small anwount at best, too small for a country boasting such 
diversity of soil and climate, and a farming element characterized by 
its intelligence and go-ahead energy. The quality of the last crop was 
considerably below the average, and the yield was likewise small. The 
quality of Irish flax has also been poorer, and it has advanced so rap- 
idly in price that we have had to import more than ever of Eussian, 
Belgian, and Dutch flax. It is stated that the Russian exportation of 
flax in various forms has averaged 80,000 tons for a series of years. 
Flax manufacture is increasing in this country, several new mills hav- 
ing recently been started in Massachusetts, and, with the revival of 
business, others will doubtless spring up and there will be a demand 
for all the flax that can be produced if it comes up to the required 
standard. 

A prominent Boston manufacturer, since receiving the circular sent 
out by the department, has furnished the American Cultivator an inter- 
esting article showing the importance of this industry in American agri- 
culture. The writer says in closing : 

At one time, while Great Britain and Ireland liad $40,000,000 and 1,000,000 spindlea 
employed in flax-spinning, the United Slates had less than $1,000,000 Invested in the 
industry. Almost every farmer can grow and manufacture a small crop of flax to ad- 
Tantage. The last census shows that 1,730,000 bushels ef flax-seed were raised, an 
insignificant quantity compared with the importance of the article. This would be 
enough to support three linen factories of about 20,000 apindles each. 

It S well known that American cordage is made mostly of Russian hemp,* and the 
government manufactures its own cordage for the rigging of its navy, also using Rus- 
sian hemp. Looking to our own interests, wouldn't it be to our advantage to make 
our own cordage from American flax or hemp for about half the same money? Flax 
is more quiet in the market now, but it is believed that the demand for it is going to 
be much larger than it has been in past yijars. With the introduction of improved 
flax machinery, the yearly product should now be millions of bushels, producing fiber 
enough to make this country independent of the foreign product. The average prod- 
uct of seed is between tj and 7 bushels per acre, with 600 to 900 pounds of straw. 
Compared with grain crops -flax, in many localities, is a much better crop for farmers. 
The industry is destined to become an important branch of agricultural labor in 
this country, especially throughout the Northwest. 

As an illustration of the extent to which hemp is used, according to 
the statistics of Massachusetts, in 1875 the stock used by linen and 
cordage manufacturers in that State was 1,912 tons of flax, costing $300 
per ton, and 14,065 tons of American hemp, costing $160 per ton. 

In a recent communication on the subject of Kentucky hemp, Mr. J. 
E. Proctor, of that State, says : 

The manufacture of cordage from hemp began in Kentucky as early as 1795, and of 
hemp bagging for cotton bales in 1801 or 1B02, and tbe increase in the manufacture of 
i these articles was very great. In 1840 out of 388 establishments in the United States 
engaged in the manufacture of cordage, 111 were located in Kentucky. In 1850 the 
establishments in Kentucky had increased to 159, producing $2,311,199 worth of bag- 
ging and cordage. In 1870 the manufacture had so declined that only 9 establish- 
ments were returned on cordage, producing $178,182 worth of material, and 11 estab- 
lishments engaged in the manufacture of bagging, using 6,292 tons of American 
hemp. 

* The writer makes a slight error in thin statement, as but little Russian hemp hrig 
been imported in late years, the American product being cheaper. 
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It is generally believed that jiite bagging has permanently supplanted hemp bag- 
ging, and that hemp must seek other uses. While this is iiieasurably true — and it is 
also that hemp in rapidly being introduced in other uses — it is also true that by im- 
proved processes in spiuiiiug tow it is possible to make a superior and higher priced 
bagging from hemp tow than from jute. The low price of Keutncky liemp, and the 
improved methods of softening and rendering it capable of being spun, will compel 
manufacturers to use it more than formerly, and we may expect" to see an increased 
demand for hemp for spinning purposes. 

The first Kentuclry hemp hackled for the Eastern mn vket; was probably in 1844. The 
dressed line was sent east and was used in cordage ; tiie tow was used in bagging at; 
home, the dressed hemp costing the Eastern cordage-makers about §400 to $500 per 
ton. As the homo demand has decreased the Eastern dernaud has increased. Ten 
years ago out of 5,000 tons of hemp "dressed'' in Lexingf.cm the East took 2,200 tons; 
the remainder was made into ball-rope and bagging at home. Now the East takes all 
the hemp handled at Lexington and all the dressed hemp from Frankfort, showing an 
increased demand tor hackled hemp in the Eastern market. Spinning machinery was 
first adapted to flax liber. Graduallj^ machinery has been made stronger and more 
suitable to the spinning of hemp, and in France, Italy, Bavaria, and other European 
countries the spinning of hemp by machinery has made rapid progress. The manu- 
facturers in the eastern part of the United States began some years since to mix hemp 
with flax in the manufacture of yams, crashes, twines, &c. The products, with the 
exception of coarse twines, being all sold as flax. 

Hemp is not altogether a Kentucky product, although this State has 
for a long time led in its production. It can be grown with equal success 
in Missouri and Illinois and other Western and Southwestern States. Its 
cultivation, as far as conditions of soil and climate are concerned, could be 
extended over quite a range of country if the farujers were to turn their 
attention to it, and there was a demand for all that might be produced. 
The following letter from a Kentucky hemp manufacturer, bearing upon 
this subject, is worthy of perusal: 

Lexington, Ky., March 12, 1880. 

Dear Sir : Permit me to make a few statements in regard to hemp culture. First, 
Kentucky has but thirteen counties that can grow hemp, and hemp land has been 
rented as high as $20 ijcr acre, to be sown in hemp this year. To buy land it will 
cost from ^|;60 to $100 per acre. That is too high for farming land and the hemp cult- 
ure is finding its way west where land is much cheaper, and more hemp can be raised 
to the acre tliari here. It has been tried in Kansas and Nebraska in a small way, and 
has proved a su(;ces8. Several farmers have gone from here. 

I am fiffcy-ibur yoars of age, a rope and twine maker by trade, having gained my ex- 
perience from working fibers for many years. 
I remain, very respectfully, 

Charles KicrrAiiD Dodgk, Esq. ' THEO. TEBAW. 

On the Pacific slope jute seems to hold the first place in coarse fiber 
manufacture. Large quantities of Calcutta jute are employed in the 
manufacture of gTain-bags, wool-bags, fleece-twine, burlaps for baling 
purposes, hop-cloth, yarns for fuse-making, and other uses. In 1879 one 
firm in San Francisco mauufactured 0,000,000 bags, 12 ounces weight 
(22 by 36 inches), for the sacking of wheat; 100,000 bags, 3^ to 4 pounds 
(size 40 by 90), for baling wool; 100.000 pounds twined, and over 50,000 
yards of burla])8. Bagging and burlaps are not the only uses to which 
the coarser kinds of jute are employed, as large quantities of this fiber 
are consumed by the Eastern manutacturer in making cordage and small 
rope for inland purposes, where no great strength is rec^uired. The 
finer jute fiber enters into the fabrication of many kinds of flax goods, 
such as coarse crashes, cheapening them materially, and answei^ing the 
purpose just as w(^ll, provided they are always sold as mixed goods. 
Large quantities of jute and linen mixed goods are i^nported into this 
market from Scotland, which country it is said controls the jute trade. 
Until jute becomes a nat[\e product and is produced clieaply and in 
sufficient qnantity to make it an American industry, for the sake of 
national prosperity, w^e can do no better than employ native fibers to as 
great an extent as possible in the manufacture of such goods as bave 
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been enumerated above. That hemp is being so utilized by tlie Eastern 
manufacturers is a step in the right direcl ion. Wliat is needed is a 
steadily increasing supply and demand A^ hick shall build up a healthy 
industry. 

The statement was made this spring, about planting time, that " our 
people [in Kentucky] are almost wild about hemp.'' Figures were given 
showing the prices paid for seed and rent of land, and it was surmised 
that the farmers might be running it into the ground." This is one of 
the uny)leasant phases of fiber j)roduction — and indeed the same may be 
said of any crop giving an irregular supply and demoralizing legiti- 
mate cultivation. The price is high; there is little of the product on the 
market, with a demand for it ; and everybody goes into its cultivation 
pell-mell. In the mean time the manufacturers look abroad for their 
supply, buying largely aud making contracts ahead ; the new crop comes 
on, and prices are depressed; the farmer loses money, or at least does 
not meet with his expectations, and hemp culture is declared " a delu- 
sion and a snare." 

While this should deter farmers from rushing into cultivation reck- 
lessly, growing the fiber because nearly everybody else is growing it, 
and expects to make a pile of money out of it, it should not prevent 
those who wish to make fiiber iDroduction a part of their farm practice 
from going into its cultivation. Well-grown and carefully prepared 
fiber will find a market, and as manufacturers become certain of a regu- 
lar supply there will be an increasing demand. Already there is a pros- 
pective demand for hemp in the manufacture of twine to supply grain- 
binding machines, which it is said may tax tlie productive capacity of 
two such States as Kentucky and Missouri. A correspondent of the 
Lexington Gazette, writing upon this new industry, says: 

Iron and wire have advanced so materiaUyas to make twine much cheaper, besides 
being" preferable in otlier respects. One pound of tv/ine of the required tensile 
strength for binding grain, say 65 pounds strain, will nieayure 800 feet to the pound, 
while wire of the requisite tensile strenguh will only measure 300 foefc to the pound, 
and thus it will be seen that twine at 26^ cents per x^ound (it is now 15 cents) is as 
cheap as wire at 10 cents per pound, and it is nkely to be higher. One party in this 
city (Lexington) has a contract for sixty tons of twine to be used for binding grain, 
and some anxiety is felt to get an adequate bux)ply. Irvine binders are coming largely 
into use, and must eventually supersede the wire binders. 

Although the use of hemp may be largely turned in the future to the 
manufacture of twine, cordage, and spun goods, it is still claimed by 
Western bagging-manufacturers that, if sown thick and cheaply con- 
verted into tow, remunerative prices can always be obtained for a fiber 
for bagging purposes. The class of hemp tow referred to, compared 
with jute butts, would command 2 J to 3 cents per pound. Our farmers 
can readily tell whether they can grow it at these figures and make any 
X>rofit out of it. The statement was made by the Saint Louis Board of 
Trade a few years ago, that in the Eastern markets Missouri dressed 
hemp has the preference over that grown in Kentucky, at the same 
price, though the latter State with a large and superior crop in 1876 was 
dble to undersell Missouri. 

TARIFF CONSIDERATIONS. 

How will tarilf legislation better the prospects of flax culture ? At 
present everything seems to favor the manufacturer. The argument is 
used that raising the duty would only increase the price of goods of do- 
mestic manufacture and make competition with foreign goods impossi- 
ble, as we produce neither an ade(piate sui)pl^ nor the requisite quality. 
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.8iicli an argaiiient lias wciglit viewing tlic case from the manufacturer's 
standi joliit, hiit would not a little protection at tli(3 saiii© time prove an 
incemjvc to hoaie production of tlie raw inatet ial and enable us to keep 
at houm a iaiv.cc .sliare of the $800,000 now paid out to foreiga producers'? 
As it is, little (lre:::;sed tiax is iiuported, the manufacturer buying scutched 
flax as a partitiJly maniifactured product, at a low rate of duty, and dress- 
ing it here. The ratio of foreign to native- dressed flax used in the United 
States is said to be about 7 to 2. The tlax is hacl^led in Europe, reduc- 
ing it one-half while doubling its value, and it is then imported at about 
the same as the raw material. With a protective tarift* a vast industry 
would spriiig up, and oar farmers would vmp a x>ortion of its benefits. 

There is another consideration of far more importance to the flax 
interests, tlie bare statement of whit^h should prove its own argument. 
In the case of dresse<l fiiix it is claimed we could not at once furnish 
anything like a supply should the foreign markets be suddenly cut off. 
That does not alter the fact that we do no w grow hundreds of thousands 
of acres of flax strav/, the greater part of whicli is wasted after tt« seed 
is taken off. Why is this vast production allowed to go to waste? A 
manufacturer of Muncie, Ind., thus answers the question : 

It can only be attribnted to defective and ignorant tariff legislation. In 1879 there 
was iinx'orted ll9,iJ95,y00 pounds of jnte butts, used exclusively for paper and bagging 
manufacture, at an average price of 2-}^ cents per pound, inoliuling $6 per ton specific 
duty. At this low price tlax-straw manufacturers are uuablo to compete with jute 
butits. In the same year there was imported 1,300,458 bushels flax-seed, averaging 
$2.40 per bushel. Covering for cotton, allowed at 10 cents per yard, for which it could 
be furnished, would distribute throughout the Western States about $3,300,000 derived 
from an article that at i)re8ent is jiriucipally wasted. Besides giving employment to 
thousands of laborers, it would also give flax culture an impetus that would enable 
ns to supply the demand for seed instead of our having to grow com, wheat, and hom- 
iny to export and trade for it, paying freight both ways, together with the different 
margins of speculators. 

I would strongly recommend the appointment of a commission, comprising men 
thoroughly conversant with their respective branches of manufacture, requiring pro- 
tection, in order that each may be intelligently represented in an action by Congress 
for the revision of the present tariff. 

An Ohio manufacturer, writing from Cuyahoga Falls, says of the flax 
industry : 

It was greatly hindered by the hostility of the New York cotton-brokers, apparently 
in the interest of the jute-bagging manufacturers, which led to the stoppage of our 
mills during the year 1879. 

» 

I do not know to what special action the writer refers, but I am in- 
formed by jute-manufacturers that the New York Cotton Board will 
receive no cotton whatever baled with flax bagging, giving as a reason 
that flax bagging is so dirty it makes a difference in the price of the cot- 
ton. This would seem an unjust discrimination — certainly in the interest 
of a particular manufacture^and tending to discourage flax-bagging 
manufacture. I cannot think, however, that the point is made against 
flax-baggiiig in general, but against bagging made of unfit material. 

In 1S78 the various cotton exchanges of the country took action to 
discriminate against poor bagging manufactured from unfit material: 
Green or unrotted flax-straw is held to be o])jectionable when made into 
bagging^ as cotton baled with such an article is not only in jared by the 
fraginents of bark and ^' shive,^' but is liable to be stained by it into the 
bargain. The Board of Trade of Saint Louis, in commenting upon the 
action of the cotton exchanges, says that native flax, if well prepared for 
use, reaches as high a standard as any other article used for the manu- 
facture of bagging. In the Western markets jute has almost a monoijoly, 
some hemp bagging still finding its v/ay to market with occasional lots 
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of bagging* from wcll-rotled fiax. The prices of bai;'ging iu tlie ' 'nt 
Louis market a year ago — tlic lolvct^t ever IyUvwu— r;mgcd as • ■ 
Elax, 7 to 8 cents per yard; hemp, 9 cents; and juio to 10 r , 
The following is received ironi Austin, Minn. : 

Since 1872, wlaen Congress took off the dufcy unjuie, ih lias been impossible iu Liiis 
State to manufacture baf^giug for cotton baling. I bnd just undertaken to manufact- 
ure it. Now no use of the vast acreage of flax fiber is made but in one establishment 
in the State, and that for upholsrering i^uri)ose8. Thousands and thousands of doUars 
worth of fiber in this State and Wisconsin is rotting upon the fiekls. Although I am 
out of the business I am satisfied that, with proper encouragement, a new source of 
revenue might be opened to the farmiug and manufacturing interests of these two 
States. 

At the recent Ohio agricultural convention, Mr. J. M. Allen, of Colum- 
bus, presented quite an array of interesting fiicts upon this subject. He 
has kindly sent me a synoi)sis of his paper, from which the following ex- 
tract is taken: 

In 1869 there were about 90 mills in operation — 14 of them bagging-mills — running 
abouii .140 looms. Thirty-six of them were in Ohio, distributed through almost as 
many counties, giving employment to about 4,000 hands, who received some $200,000 
per annum iu wages. These mills consumed nearly 30,000 tons of raw material, for 
which the farmers received about §1,500,000. The operations of 1869 aggregated 
nearly $2,000,000, about all of which was direct production. The cotton crop of the 
country had to be bagged. In 18(36 le^^s than three-sixteenths of the cotton crop was 
covered with flax bagging, but such Vv^as the increase of production that in 1869 and 
1870 quite three-fourths of it was thus covered, leaving but one-fourth to be covered 
by the foreign product. The flax crop had increased in the same period from 52,546 
acres and 12,000,000 pounds to 90,000 acres and 80,000,000 x)Ounda of fiber, an increase 
of about 400 per cent. With proper encouragement and protection this increase could 
have been maintained for years to come. Bat in 1870 the duty upon gunny cloth (the 
foreign product coming in direct competition with llax) was reduced to such an extent 
as to make the manufacture in this country impossible, and in 1871 every flax-mill in 
the country was closed, and privileges, machinery, and expensive experience went 
down. 

The year 1871 in the above should read 1872, as in the year 1871 more 
flax was used in bagging than all other materials together. The pro- 
duction of Saint Louis alone for 1871 is stated in round numbers to 
have amounted to 3,250,000 yards. In this manufacture the raw ma- 
terial consumed was as follows : Flax tow, 14,199 bales ; jute and jute 
butts, 8,561 bales ; hemp and hemp tow, 4,750 bales. This shows a con- 
sumption of Western-grown fiber (flax and hemp) to the amount of nearly 
19,000 bales, 27,500 manufactured; a fraction over 30 per cent, only of 
imported jute fiber being used. The history of the year previous shows 
that the supply of the home product was not equal to the demand. 
The cotton crop of 1870, reaching nearly to 4,500,000 bales, taxed every 
bagging loom in the country to its utmost capacity; and even with the 
opening of new factories, large orders for bagging went abroad to make 
good the short supply which seemed inevitable. It is stated that there 
was constant antagonism during 1871 between holders of raw material 
and manufacturers, and, in order to effect sales, prices were gradually 
"forced down." This may have led to the reduction of the tariff on 
jute for bagging manufacture. 

To return to the question of pj:otection, even the manufacturers them- 
selves desire a little "encouragement,'' in the way of a free introduc- 
tion of the raw material as well as of machinery. The superintendent 
of one of the largest flax-mills in Eastern Massachusetts thus writes: 

There is every encouragement in the world for investment in flax and hemp spin- 
ning. Properly conducted, it is a very remunerative business. One thing, our ma- 
chinery should be introduced customs free — raw material also free. Our native sldll, 
with a little added experience, will be able to keep from our market the millions of 
Irish, German, and French linens annually imported. 
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A Delaware jute manufacturer writes : 

For several years past the absence of profit has been tbe chief discouragement. 
Now, however, with the revival of business, from its having been ahnost impossible 
to got the cost of production, a decided improvement ia this respect has taken place. 
Shoukl this state of things continue, as the quantities of jute goods imported largely 
exceed those produced at home, we have little doubt that the domestic production 
will rapidly increase. The machinery used is mostly imported at a duty of from .35 
to 45 per cent, ad valorem. The raw fiber used is also subject to a tax of .$15 per ton 
specific; while some of the principal productions, such as burlaps and carpet yarns, 
are subject to a duty of but 25 per cent, ad valorem. With the immense factories, 
large capital, and long experience of the British manufacturers, added to their ability 
to purchase the fiber at $15 per ton less than Americans, and their ability to buy ma- 
chinery at about 40 per cent, less, including freight, it is almost impossible to compete 
with them where but a 25 per cent, ad valorem duty is imposed on their productions 
except when the price is high. Hence, the burlaps used in this country are almost 
exclusively imported. 

Anotlier mauufcicturer writes to tlie same elfect, that the chief hin- 
derauce to successful flax and jute manufacture is Imeigii competition — 
not quite duty enough on coarse linen goods. If protection is good for 
the manufacturer, and will enable competition with the foreign markets, 
will not the farmer derive equal benefit from a protection which will en- 
able him to compete with the foreign producers ? It certainly is a poor 
rule that does not work well both ways. If the statement of our cor- 
respondent in Dayton, Ohio, is correct, that there is flax enough grown 
for the seed alone in the United States to supply all demands and uses 
for the fiber, and that a little protection against jute and foreign tows 
would place the flax industry of the Northwest upon its feet again, is it 
not worth consideration % The tariff question is a grave one to settle, as 
there are so many conflicting interests involved. It is a question that 
cannot be decided hastily in favor of the interest rei)resenting the 
greater amount of capital, or having the greater influence. " Powerful 
pressure " is a good motive as far as it relates to the running of a steam- 
engine, or the turning of a turbine water-wheel, and particularly so if 
the machinery of a large manufacturing establishment is moved in con- 
sequence ) but it is not an agency to be used in securing wise legisla- 
tion. There is but one way to grasp the question, and that in its rela- 
tion to the best interests of the whole country. We cannot legislate 
for the benefit of the manufacturer alone at the expense of native pro- 
duction of the raw material ; neither can we protect the farmer at the 
expense of the final consumer. There is a point, however, at which the 
best interests of all classes will be subserved, and any effort that may 
be made toward an equitable and just tariff* in regard to fibers will lead to 
the establishment of native industries, which will prove to the country 
a vast source of wealth. 

CULTIVATION. 

In this limited report it is not proposed to give a treatise on flax or 
hemp culture, but to indicate briefly a few of the most essential j)oints 
in its profitable production. That it is not an exhaustive crop, as 
urged by many, is abundantly proved by repeated chemical tests in this 
country and Europe, showing that flax takes less inorganic matter from 
the soil, per acre, than wheat, oats, barley, or tobacco. It must, how- 
ever, prove an exliausting crop, as its cultivation is practiced in many 
portions of the West, where the seed is sold to the oil mills, the straw 
burned, and nothing returned to the soil. As the fiber is composed of 
elements taken almost wholly from the atmosphere, while the mineral 
elelnents of the soil are found in the waste material of the i>lant, the 
only rational course to pursue suggests itself. 

If, therefore, only tbe fiber is sold, the oil extracted from the seed, and the residue 
made into oil-oake :iud fed upon the farm, the plant retted upon the laud on «r]iich it 
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' is gro'WTi, 80 tliat the glutinous substance washed out in the x^iocess be returned to 
the land, or, if water retted, the steep water pumped up a nd spread over the land, and 
the shive or woody part compos lod with the manure of the farm, or simply spread 
over the land, it will be found that, instead of deteriorating, land will steadily im- 
prove under the culture of these plants, and at the same time yield a fair proiit to 
the farmer. 

Foreign flax-producers are of the opinion that flax improves the soil 
instead of serving to impoverish it, and tliat a i)eculiar advantage at- 
tending the cultivation of hemp and flax is that a crop of the former 
prepares the land for the latter, and therefore a crop of hemp is a clear 
gain to the farmer. Hemp has been grown for a number of years upon 
the same ground in Kentucky without the fertility of the soil being per- 
ceptibly deteriorated. There seems to be no reason why flax culture 
cannot be carried on as profitably in this country as in any other if 
proper care is taken to keep up the fertility of the soil, due attention 
being paid to rotation, and, above all, bestowing upon the crop careful 
culture. 

Mr. Proctor gives as the rate of yield of flax in Ireland 300 to 521 
pounds of fiber to the acre, and an enormous yield of- 1,210 pounds is re- 
corded. The average yield for Belgium in teu years amounted to about 
470 x^ounds. In France the figures are stated 505 i)ounds, Holland 
471, and Eussia (where less care is taken) 280 i)ounds to the acre is re- 
corded. Land is less expensive in this country than in foreign flax-grow- 
ing sections, and importing the fiber must add to its cost, so there is 
every encouragement for flax-growing in this country for those who wish 
to farm with brains. 

In selecting a soil for flax-growing, a moist, <leep, strong loam upon 
upland will give the best results. Barley lands in the Middle States are 
held to be the best, and in the Western States new prairie and old turf 
lands are frequently chosen. A weedy soil is not to be thought of, and, 
ij^ this connection, manures that are liable to contain ungerminated seeds 
should be avoided. 

A New York State flax-grower of long experieuce considers that heavy 
clay loam stands first as regards both fiber and seed; gravelly loam second 
best — produced but half a crop ; light sandy Ion in and coarse gravel third 
best. In Kentucky and other hemp-growing States this crop is consid- 
ered '^an excellent prei)aration for flax, freeing the land from w^eeds; 
and if the hemp was retted upon the land aud the shives burned or, 
better, spread it in the spring, the land would be in good condition.'' 

Flax culture in Eussia is conducted upon alluvial soils, on the vast 
Ijlains in the interior, which are subject to annual overflow from the 
rivers, leaving a rich deposit upon the soil. It; is therefore the lack of 
high culture in Eussia that accounts for the lo\v'er grades, and less quan- 
tity per acre, of flax. The roots penetrate deeply, and deep loam that 
is not liable to excess of moisture nor yet too great a degree of dryness, 
is the best suited to the crop. Sucli soils are found in river bottoms. 
The soil of much of our prairie land in the west will answer for flax cult- 
ure, a>nd recent timber lands are also considered good if there is proper 
drainage. It has been asserted that 'Hhe Livoiiians, when clearing a 
forest, burn the wood ui)on the surface as a ])re])aration for flax," and 
that such a soil is preferred by them to any other. 

One great element of success in foreign flax cultivation is the careful 
attention paid to the rotation of crops. In Fhmders, growing the crop 
upon the same ground once in ten years is considered the best system, 
though the plan is not always adhered to. A fa vorite rotation in Flan- 
ders is potatoes; barley, seeded with grasses: laeadow, cut for soiling 
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stock; pasture; and fifth, flax, or one-half in oats, so, on the return of 
the rotation, tho part that was in oats may be ]»iit into iiax. 

Mr. Proctor states that it is the custom in IJelgiiiiJi on good soils to 
put in tiax after clover, tobacco, hemp, or wheat, while on light soils the 
crop will bo barley or rye, with turnip.s foliowiiig tlieni the same year. In 
Ireland one plowing after wheat is considered sufficient, though two and 
even three are better. Large crops are also obtaiiied upon peatbogs and 
clay substratum. Of the soil of Eelgium which grows the finest flax, it is 
said that its fertility has less to do with the successful production of flax- 
fiber than the careful culture bestowed upon it. In addition to this, it 
is to the unstinted supply of maiuire, of which the quality and mode of 
action on tlie soil and plants is a matter of careful and anxious study, to 
an equally careful attention to the quality of the seed and the properties 
of the plant, and last, but not least, by carrying out a well considered 
system of rotation, that the Flemisli farmer owes his success in flax- 
culture." 

In our own country it is desirable to plow in the fall, and again in the 
spring as early as practicable. The soil should then be harrowed and 
reduced to fine tilth. If the land is at all cloddy it should be rolled. 
The best manures are phosphates, plaster, ashes, and salt. Three or 
four bushels of a mixture of equal quantities of the three latter have 
been used as a special flax-manure. According to Dr. Ure, 30 pounds 
potash, 28 of common salt, 34 of burnt gypsum, 54 of bone-dust, and 66 
of sulphate of magnesia will replace the constituents of an average 
acre of flax. The Belgian farmer prefers liquid manure, " collected 
mainly from the cow-house, stable, «ic., and allowed to ferment in cis- 
terns built for the puipose ; with this the oil-cake is mixed. The quan- 
tity of this manure varies from 100 to 300 hectoliters per hectare. As 
many as a thousand oil-cakes are sometimes applied to an acre." 

In Oourtrai, where flax is rarely sown upon the same land oftener than 
every eighth year, generally following wheat or oats, the land set off for 
this crop the ensuing year is covered with farm-yard manure immediately 
after harvest; twenty-five to thirty cart-loads are often apidied to the 
acre. It is spread, plowed in four or five inches deep, and allowed to 
remain four or five months, when it is harrowed and plowed in again 
a little deeper, and at the same time trenched with spades. It remains 
in this condition during winter; it is .harrowed in spring and liquid 
manure applied to the extent of 2,500 gallons per acre. In this country 
chemical fertilizers are preferable to other forms of manure, as they are 
free from seeds of noxious plants. 

In the selection of seed the greatest care should be exercised to get 
that which is perfectly clean and free from the germs of weed?. As to 
the kinds of seed to plant, there are great diflerences of opinion. From 
experiments made by the Flax Society of Ireland, it was demonstrated 
that home-grown flax-seed yielded the best results. The Dutch Associa- 
tion for promoting the interests of flax industry recommend the White 
Blossom Dutch seed for American planting. It produces abundance of 
seed, but a coarse fiber. Where fine fiber is desired, the Blue Blossom 
Dutch is preferable.* In purchasing seed the heaviest, brightest, and 
plumpest should always be selected, and that which has not been taken 
from different crojjs preferred. 



* In the Kentueky flax and hemp report it is stated that persons desiring to import 
foreign seed for jjlaiiting can order through their commission merchants, or they can 
get pure Russian seed from the foUowing : Odessa Exchange Committee, Odessa; 
Bessarahian Horricultural School, Kishinef ; Committee of Riga Exchange, Riga. 
The Dutch seed can be obtained from the Dutch Association above quoted, Rotterdam. 
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A busliel to a 1:1 ,1 find i. ■ . - ; . Xcw York 

and other States x)rodrici]!<,; liber, tuoii/^ii I'or i\ni\ liber it is recommended 
to sow two busliels. lii Uelgiuid and itussiii^ wliere tbe finest linens are 
produced, the average is tvv o to four bushels. 01' course, it is well un- 
derstood that with thick sowin-^- there is loss branching, and the fewer 
and higher tlie branches are upon the stalk tlic better will be the fiber. 
When planted for seed, the reverse of this practice is observed, as the 
thinner the seed is sown the more branching will be the plants, and, in 
turn, more seed will be formed. Western farmers, growing for seed 
alone, sow only half a bushel, or three pecks at the limit j but Eastern 
fanners, desiring both iiber and seed, sow usually five pecks, and it is 
stated that the yield of seed is larger than that obtained by the Western 
farmer. Mr. Proctor advises sowing not less than two bushels of seed 
per acre, where a good fiber and profitable yield are desired. " Finer 
fiber is obtained from early-sown flax. Good results, however, can be 
obtained by sowing whenever conditions are right, from March to latter 
part of May." The sowing should be as even as possible, and the ground 
may be leveled with a roller, if it is designed to cut with a reaper. This 
plan of harvesting is hardly to be advocated, however, except where 
the plajit is grown for seed alone. As the seed is very smooth and slip- 
pery, it requires considerable practice to distribute it evenly. In broad- 
cast sowing, plants should stand about one inch apart over the field. 
Sowing by means of machinery has been suggested, though probably 
hand-sowing is the best method to pursue. 

After the seed has been distributed as evenly as possible, a brush 
harrow, or harrow of short teeth, should be used, and even a roller is 
advocated in some cases to compress the earth and insure early vegeta- 
tion. Objection is made by some to the introduction of horses upon 
the land after its final preparation and sowing. Mr. Todd, author of a 
prize essay on flax culture,* prefers a light brush harrow, made by bor- 
ing holes into a piece of scantling, into which bushy twigs two feet 
long are fastened. If more brush is required, additional pieces may be 
nailed to the scantling. A man or boy can drag the machine over the 
field by means of a light pair of shafts. An inch is a sufficient depth 
to cover the seed. 

After the plants are up they should be kept as free from weeds as pos- 
sible, and the work should be performed while the plants are about five 
or six inches high. It is exceedingly doubtful, however, if hand weed- 
ing will be practiced to any great extent in this country as is done in 
Europe, and the greater care, therefore, is to be exerted in freeing the 
soil from weeds beforehand, and in the careful selection of clean seed. 
Women and children perform this work in Belgium, creeping over the 
field ui)on hands and knees, always working tow^ards the wind, so that 
the young plants may be blown into an upright position again by the 
current of air coming from an opposite direction to that in which they 
have been pressed down. 

The proper time to harvest is when the leaves begin to faU and the 
stalks to assume a yellowish tinge. The plan usually adoi)ted abroad is 
ito pull the flax, though much of it is harvested in this country with the 
;reaper. The objections to the latter mode of harvesting are the loss of fiber 
and injury to its working qualities, and the gathering of weeds with the 
flax. A writer in a former report says that by cutting low, the ground 
having been previously rolled and kept free from weeds, the objections 
disappear. However, pulling undoubtedly gives the best results, where 
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fiue fiber is desired. Allowing the seed to mature injures the quality of 
flax, and the seed will mature on the plant equally well after cutting or 
pulling, if it is suffered to remain until perfectly dry. 

Wm. L. Lowrey, a practical flax-grower of New York, makes the fol- 
lowing suggestions in regard to pulling : 

This sliOTild be done wlien one-half or two- thirds of the bons are brown. AUow me 
to remark that work on the flax crop has just commenced at this period of its growth, 
and that if the flax is uneven, poorly coated, and in wet spots badly lodged, it will 
be impossible by any other method to produce good fiber. On the other hand, if the 
flax is in quality and yield of liber prime at this stage, and care be not exercised in 
handling and rotting, the result will be the same. Clasp several straws in the right 
hand, pass them to the left and puU with both hands. Repeat this until the hand is 
full, lay this down, repeat again, and then tie bothhandfuls in one bundle. At night 
we set up all that is pulled during the day in loose stooks. This method preserves uni- 
formity in curing, and part of the flax is not sunburned while the other is green and 
unfit for sheltering. As soon as it is dry, draw it into the barn to whip. 

Another method : 

When the flax is standing erect, a handful should be grasped with both hands just 
below the seed-bolls, and pulled obliquely from the ground with a sudden jerk, the 
dirt adhering to the roots shaken off ox^ knocked off against the boot. The handful 
or "beets" should be kept even at the root ends, of an even size, and laid straight 
upon the ground, two handfuls together crossing each other diagonally. 

Second growth, or short flax, should be pulled afterwards, and bundled 
separately. The flax should be put in small bundles or sheaves, tied 
with sun-dried rushes or wisps of hay, or similar material, and not with 
flax straw, though if the seed is ripe the farmer may proceed with the 
rippling at once. As a general rule it is best to set up the flax in the 
field for a few days that it may be thoroughly dried. In Courtrai the 
flax is always dried in the field, i^acked without rippling, and left 
for steeping until the next spring. To insure preservation of the seed, 
the straw is put into stooks without tying into sheaves, and placed upon 
cradles for preservation from dampness. " The seed ends are put in 
alternate layers, and the stooks are from four to six sheaves in height 
and from three to four wide, the whole thatched with straw." After 
thorough drying the flax is put into stacks like ordinary grain. Keeping 
for three years is said to improve the fiber, which will scutch more easily 
and profitably. 

Separating the seed-bolls from the straw is termed " rippling and it 
is performed either in the field or in the barn during winter. Mucli of 
the Irish flax is placed in the steeping-pools without the removal of the 
seed, though such a wasteful plan should not be practiced. Rippling is 
performed in many ways, among which may be named tramping the 
•straw with horses moving in a circle 5 by the use of the cylinder of a 
thrashing machine ; by drawing through a hecltle ; by rollers operating 
by horse-power ; by thrashing with flails, or by whipping over a smootli 
stone or board. When done with a heckle — which is j)rovided with iron 
or steel teeth set in a solid block of wood — the workman grasps a small 
handful of stalks near the butt end and draws them through the comb, 
a large winn owing-sheet having been placed underneath the apparatus 
to catch the seed as it falls. Leveling the ground and tramping it hard 
wiU answer the same purpose. One of the best methods of rippling is 
to pass the heads through plain rollers — alio wing the heads only to come 
in contact with them — which crushes the bolls and allows the seeds to 
separate and fall. In Great Britain a machine is in use for this purpose 
constructed with a powerful framework, the rollers remaining free at 
one end, so that the flax stalks may be held in the hand vvliile the heads 
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alone are being sulijeotecl to tiie jm\^snre ol' ilw. n ]ir^r;-^, 'i re whipping 
process is thus described by Mr. Lowrey : 

Place a flat stone on the barn-iloor, with one edge inclined to an angle of forty-five 
degrees ; set another under it to block it up ; clasp the bundle with both hands near 
the roots, raise it, and with a smart stroke bring it down across the stone. Repeat it 
several times, until the seeds are mostly broken from the straw. Clean the seed with 
a fannins-mill. 

The next process is the ^'retting," which is accomi)lished by two 
methods — water-retting and dew-retting. The latter is most practiced 
in this country, though the former gives the best results. The retting 
is simply a process of fermentation by which the gluten holding together 
the fibers in the stalk is dL^ solved and the woody core or " boon " is de- 
composed, so that the flax when broken will be easily detached from the 
waste matter called " shives."' In dew-retting a ton of straw is spread 
evenly over an acre of moist meadow, about the 1st of October, the bun- 
dles a foot apart and in straight rows. They are turned occasionally by 
inserting a pole under the straw and opened with a fork, if the retting 
is found to be progressing unevenly. The time varies for the operation, 
the condition of the straw and state of the weather having much to do 
with it. One to two weeks in good weather is considered sufficient, 
though in dry weather a much longer time is required. Water-retting 
requires from five to ten, and in some cases even twenty to thirty, days. 
It should be carefully watched, and taken out of the water as soon as the 
fiber begins to separate from the core or woody part and the harl or 
cuticle will peel from the fiber. 

The softest water is unquestionably the best for steeping, and river 
water is therefore preferable to spring water. It is thought that flax 
is given a better color when retted in a slow-running stream than in 
stagnant water, as all impurities are removed. Where access cannot 
be had to rivers or to lakes or ponds, the farmer must construct 
steeping pools. These pools are generally 12 to 18 feet long, 6 feet wide, 
and 4 feet deep. It should be protected from the wash of surface water. 
When a small running stream can be carried through the pool it will be 
found quite advantageous; more so than when spring water is used. If 
si)ring water only be available, it is best to fill the pool some six weeks 
before it is needed for use, in order that the influence of the sun and air 
may soften the water. It should also be kept clean and free from min- 
eral and vegetable impurities. A pool 38 feet long, 3^ to 4 feet deep, 
and 10 feet wide will serve to ret an acre of flax. A writer in the jour- 
nal of the (British) agricultural society states that water which has 
flowed over peat or has lain on peaty soil for some time is very good for 
retting flax, the antiseptic properties of the peat correcting the usual 
defects of stagnant water. In regard to the iutluence of the bottom of 
the pit upon the color of the fiber, clay bottom is said to give a yellow- 
ish-white tinge, alluvial soil a bluish shade, while peat often gives a very 
l)ure white. 

In placing the flax in the pool the sheaves are i)acked loosely, a little 
sloping, and resting on their butt ends. Oue layer in a i^ool is best, 
though two are sometimes packed. Sometimes the work is done before 
the water is let in, where there is a ready supply, enabling the workmen 
to place the flax more regularly. The Irish flax-growers say that flax 
must be coverc^d from the light by sods, with the grassy side underneath, 
or with long wheaten straw, kept down with stones or heavy logs of 
wood. The point is to keep the flax entirely under water, without com- 
ing in contact with the bottom of the pond or pool. 

When fermentation begins to take place the water shows signs of tur- 
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bidity and is sligiitly discolored ; gas begins to be evolved and is given 

oif with unpleasant odor. As the decoin])osition becomes general more 
weights will be required, for the flax swells and rises. A thick scum is 
formed uT)on the surface of the pool, which, if possible, should be removed 
by allowing a slight stream of water to flow over the pool. It is not 
possible to give any limit of time for the perfect accomplishment of the 
retting. In warm weather, with occasional rains, the time will be 
hastened ; cold nights, on the contrary, letard the operation. Coarse 
flax requires a much longer time than fine. The writer quoted above 
says : 

When it is ready to take out it wiU be observed to sink in the pool; but it requires 
a much more careful examination from time to time. The test in Holland is as fol- 
lows: A few stalks of average fineness are selected and are broken in two places a few 
inches ai)art. If the inner i)art or wood will then pull easily out with the fingers, 
and does not break the fiber or drag any of it wi th it, the flax is considered sufficiently 
watered. If allowed to remain longer the fiber is iiijured, and becomes weak and 
cottony. If taken out soouer than this test shows to be advisable, much of the fiber 
is knocked away in the scutching, and the general quality is dry and coarse. The 
test should be tried at intervals of three or four hours after the fermentation ceases, 
for if the weather be warm the change for the worse is rapid. 

As soon as the retting is completed the flax should be lifteJ*from the 
pools, and upon this operation too much care cannot be bestowed, as 
the use of implements, as hooks or pitchfork, only serve to injure the fiber. 
The weights are removed, and the straw or sods taken to the manure- 
pit, as in their water-soaked condition they contain valuable elements 
needed again in the soil. The bundles should be taketi out of the water 
by hand, two or more persons assisting in the operation. They should 
then be S(it up upon their butt ends in the field to allow the water to drain 
off gradually. It is ready to spread in twenty-four hours after taking 
out, though rain will retard it to thirty-six hours. 

The next process is the spreading or grassing, by which the .fiber is 
cleansed and improved in color. A newly-mown grass-field will answer 
for this purpose, and the flax is evenly and thinly spread over the field. 
The flax should be turned once or twice, by means of poles 8 or 9 feet 
long, to insure uniformity of color, and the grassing is finished in three 
or four days. Thoroughly dried fiber sepiirates from the woody matter, 
contracting slightly, and when this is noted it is time to lift 5 or a few 
handsful may be tested with the scutchiug-macliine. When lit'ted tie in 
sheaves, pack under cover, and the flax is ready for scutching, or can 
be kept for years, if so desired. This account, condensed from a prize 
essay by James MacAdam, jr., a former secretary to the Eoyal Society 
for Promotion and Improvement of the Growth of Flax in Ireland, will 
give American cultivators a knowledge of the best practice with flax- 
rettiug in Ireland, where the greatest care is bestowed npoji the operation. 

All writers seem to agree that the waters of the river Lys, in Flanders, 
are particularly favorable to flax-retting. Steeping is there carried on 
as a trade by men who have no other occupation. The Courtrai flax is 
all steeped in the river, large quantities of flax being brought great dis- 
tances for the puri^ose. Mr. Proctor's account of the Courtrai treatment 
of retting is so concise I give the quotation entire: 

The flax tied up in small bundles is placed perpendicularly in wooden frames or 
crates of from twelve to fifteen feet square. Each crate is launched into the riYcv, 
and straw and clean stones laid upon it until it sinks jnst enough below the surface 
of the stream to leave a current both above and below it, which carries away all im- 
Xuirlties, and keeps the fiber clean during the period of inmicrsion. The average time 
required is from seven to ten days. Towards the end of May the average is nine to ten 
days ; in August, seven days ; in October, twelve days. As soon as the flax has been 
Buiiiciently steeped, the crates are hauled ashore, and the fiax spread upon the grass to 
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dry, preparatory to undcr<;oing the process of breaking and scutcliing. The ^^roiiis- 
aage^' at Courtrai is usnally iVei't'^^rii^ed in May or in August and September, after 
which the flax merchants of Brabant and the north send their agents among the 
farmers, who purchase from house to house, and on a c<^rtaia day attend the chief 
town to receive the " deliveries," when the qualities of the crop and the average 
prices are ascertained and promulgated for the guidance of the trade. 

The autlior just quoted advises beginning with dew-retting, to be fol- 
lowed with water-retting after the farmer has gained exi;ierienee. There 
are several patented processes of retting, by which the disintregation 
and decomposition are hastened by raising the temperature of the water 
artificially, or by treating with steam. In this limited report, however, 
it will be as well to omit farther mention of them. 

HEMP. 

This being a much coarser ^ber than flax, requires a good, strong soil 
for its production. Any good, rich, loamy land is adapted to this crop, 
as the blue- grass region of Kentucky, the limestone prairies of Mis- 
souri, or the fertile plains of Illinois. What has been said concerning 
the preparation of the soil for flax will apply equally well for this crop. 
Fall plowing upon heavy soils will greatly improve their condition, as 
the influence of the frost is beneficial. The land should be again stirred 
in the spring, though the last plowing should be quite shallow, that the 
surface soil acted upon by the frost may be retained. It may be left to 
the sun's influence for a few days, when it is ready for the seed. One 
bushel of seed is generally soavu to the acre in Kentucky. It is thought 
that " there is nothing gained by sowing more than enough seed, as the 
hemp if too thick will thin itself by smothering out the smaller plants, 
and this must be done at a loss to vitality." The best seed is of a 
bright gray color, and should be well tilled. 

There will be little trouble with weeds if the first crop is well destroyed 
by the spring plowing, for hemp generally occupies all the ground, giv- 
ing weeds but little chance to intrude. For this reason hemp is regarded 
by some agriculturists as an excellent clearing crop when introduced 
into rotation to precede flax. Hemp is diiecious, bearing male and 
female flowers, both of which can be used for fiber, though the male 
hemp ripens earlier than the female. In Europe it is stated that hemp 
is often grown in plats or beds with paths between, that the male 
and female stalks can be jmlled separately. The female plants do not 
mature their seed until about three weeks after blossoming ; they should 
be allowed to stand until the lower seeds begin to ripen, when it is time 
for harvesting. 

Hemp was formerly pulled by hand, and is now to a certain extent in 
European countries. It is now harvested by cutting the plants off at or 
near the ground by means of a heavy knife or implement made specially 
for the purpose. This implement is crooked upon the edge, and is bent 
toward the shaft of the handle, &o that by a rapid stroke the stalks are 
severed. Machinery is sometimes used w^hen the stalks are small. 

In cutting, the stalks must be laid in rows, even at the butts, and 
should be allowed to lie for a few days, a week at the farthest, to dry. 
When the crop has become sufficiently dried the stalks may be put up 
in" bundles— the remainder of the leaves will for tlio most part drop off— 
and the bundles should be set up in shocks to dry thoroughly before 
stacking. " If the hemp is to be water-retted the drying is unnecessary, 
and some authorities think that better results are obtained when the 
hemp is retted immediately after l^arvesting. It is said that hemp 
steeped green will require only four days, but if allowed to dry eight 
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days will be required to steep it in water." Late-cut hemp is frequently 
put into shocks after spreading without being bound up, a simple band 
keeping the shock standing. Binding into sheaves, however, after cur- 
ing, and placing in round stacks or ricks until spreading-time, is the best 
practice. Manufacturers prefer a water-retted hemp, and the Navy regu- 
lations are said to call for it ; the price, however, for cordage hemp has 
hardly warranted the expenditure of the extra labor required, and our 
farmers, as a general rule, dew-ret their hemp. With the demand for spin- 
ning-hemps at better prices there will be a call for water-retted fiber. 
Farmers are not only unwilling to take the trouble, but few have the 
necessary skill or appliances. Eetting by water has been carried on in 
a small way in Illinois,- and it is said that Henry Clay introduced the 
practice into Kentucky, but it was not followed for reasons given above. 

Mr. Proctor says that the best time for spreading hemp for dew-ret- 
ting is in November or December, but it is well to begin spreading sooner 
if there is a large crop, that the labor of breaking may be commenced 
earlier. Hemp retted in winter is of a brighter color than that spread 
in October. It is usually stacked and spread upon the same ground 
upon which it is grown, and when sufficiently retted, as can be deter- 
mined by breaking out a little, it is again put into shocks. If the hemp 
be dry the shocks should be tied around the top tightly with a band of 
hemp to keep out the rain. The shocks are made firm by tyin^ with a 
band the first armful or two, raising it up and beating it well against 
the ground. The remainder of the hemp is set up around this central 
support. By flaring at the bottom and tying weU a firm shock can be 
made that will stand firmly without danger of being blown over by the 
wind. 

The slat hand-brake is used in Kentucky, the machines being carried 
around the field to avoid the removal of the hemp straw. 

RAMIE. 

The question of ramie cultivation, which attracted so much attention 
in the South some years ago, is not by any means a dead issue, or an 
abandoned experiment. The results obtained at that time proved that 
the plant was successfully introduced into the country, though its suc- 
cessful production — as far as making its cultivation an industry wascon- 
cerned — fell short of the mark. The cultivation of ramie has been 
carried on in late years — in a small way, it is true — in New Jersey, un- 
der the direction of Emil Lefranc, the veteran ramie culturist of Lou- 
isiana, with a fair measure of success. 

Mr. Lefranc writes me that winter is not so great an obstacle as it is 
thought to be. Covering the plants saved them well enough last year, 
and as it gives three crops a year in its Il^Torthern home there is almost 
the same chance of i^rofit here as in the South with more cuttings. Five 
crops have been cut in Louisiana the same year. 

A number of gentlemen in the vicinity of Newark and Philadelphia 
have grown ramie during the previous year, and I am informed that 
parties in Maryland propose to go into its cultivation quite extensively. 

Mr. Dennis, of Newark, has j)urchased land in Virginia, which he ex- 
j)ects to devote to ramie cultivation, and now that the New Jersey legis- 
lature has passed a bounty bill encouraging its production in the St^te 
we may look for others embarking in it for profit. Another encourage- 
ment is the recent invention of a ramie machine, described upon an- 
other page, which does its work most effectively, and removes one of 
the greatest obstacles to successful ramie production. 

The ramie plant, Boehmeria tenacissima, was first introduced into this 
country in 1855, from the botanical gardens of Jamaica, and cultivated 
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in the United States Botanical Garden, and subsequently in tlie experi- 
mental garden of the Department of Agriculture. (See annual report 
of this department for the year 1867, page 220.) 

In the report of the department for 1873, Mr. Lefranc states that it 
was introduced from Mexico in 1867. The writer says " to two persons 
is due the credit of its introduction into the United States, viz., Monsieur 
Ernest Godeau, in that year consul of France in Inow Orleans, and Be- 
nito lloezl, a Bohemian botanist, once a resident of Santa Compana in 
Mexico." 

In this year it was given a fair test and abundantly proved its adapta- 
bility to the new soil and conditions, as many specimens now in the 
museum of the department will testify. Through the iutelligent efforts 
of Mr. Lefranc and others interested in promoting this industry, prac- 
tical direction was given to the experiment, aud the question of manu- 
facture, or rather of preparation, as well as production, fully considered. 

In the annual report for 1873 (quoted above), published just six years 
after the reintroduction of the plant, there is a full and comprehen- 
sive article giving the results of the experiment, after the first fever of 
enthusiasm had subsided. In this it is shown that the plant had held 
its own during that time, even propagating in rich alluvial soils without 
cultivation. It was also grown from the seed, notwithstanding the im- 
pression that it could only be grown from cuttings. See article in Report 
Agriculture 1870, page 170, fi-om which the folio Vring extract is taken: 

The ramie plant, or China grass of commerce, cultivated in many parts of the Sotith 
from seeds furnished originally from this department, is found well adapted to that 
portion of the country, and when it can be utilized cheaply it will become a staple 
crop. * * * In Goliad, Tex., it grows well both from seed and roots j and in Aus- 
tin the staple is reported long, liber excellent, white and silky. 

Eeference is also made to other localities where grown. 

Of perennial growth, the stems die in winter, bat new growths shoot 
up in the spring, producing strong vigorous stalks in so short a time 
that it is an easy matter to secure four crops a year, and the plants are 
better for the cutting. A specimen in the museum, some 4 feet long, 
or more, with the fiber disintegrated for liaE its length, was from the 
fifth cutting in the same season in Louisiana. Thus it is proved that 
successful cultivation is possible, though " destructive overflows, and 
finally the discovery of tlie fact that wa1:er was too near the surface of 
the soil for such deep-rooting plants, caused tlie suspension of the enter- 
prise in that section, which, moreover, has become, from social and polit- 
ical turbulence, very uniiropitious for any new industry." Believed to 
be a semi-tropical plant, it was not until the Department of Agriculture 
grew it in the open air in the centennial grounds that the idea of adapta- 
tion to a northern climate was suggested. Here was the commence- 
ment of the more northerly experiment with the plant, though it was 
already known that in the colder regions of Eortliern China the roots 
are dug up and kept through the winter in cellars for replanting in the 
spring, like potatoes. 

Judge Watts, then Commissioner of Agriculture, resolved to proceed 
with the experiment; Mr. Lefranc was commissioned to conduct it, and 
the first eTersey plantation, at Camden, was started with roots from the 
" Centennial patch," and those saved fr'om inundation in Louisiana. Ee- 
garding the success of the experiment, I give Mr. Letranc's own words:* 

I was surprised that the growth turned out s;ipnrior to any growth in the South, 
and standing all winter without the least damage, Rproiiicd a'bundantly in the foUoT'- 

* First New Jersey report of labor and industries. 
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ing spring as if it ^ere in its congenial sphere. This prolific and vigorona growth in- 
creased in luxurianco and number of stems all the summer, especially after each cut- 
ting. * * A largo quantum of minerals, phosphate, and sili clous elements In the 
Boil^ and oxygon and carbonic acid in the air, account for the superiority of New Jer- 
Bsy over othar sectiong regarding thiit plant, \Yhich, unlike cotton, has all its value in 
the bark, like flax and hemp. Ramie (leriveo its principal food from the air. That 
6xplains the possibility of ita triple annual cuttings a.nd extraordinary abundance 
without exhausting the soil more than any other plant. Three crops of four and five 
f©et each are certain from April to October, after the first season has formed the stand. 
Being protected against deep frost by a thick coating of loaves, hoy, or straw mixed 
with* some stable manure, the stand will hist indGlinitely and constitute a permanent 
income. The leaveri of the plant itself will do very well for that covering and manur- 
ing;, when dried, leaves are non-conductors of cold, and they generate — especially 
ramie leaves—a certain amount of ammonia, which is a good fertilizer. The experi- 
ments referred to were made in ordinary sandy soil, euch as is found ail over West 
Jersey. 

The experiments were repeated at Haddoufield and Elf^^ark by a num- 
ber of gentlemen interested in ramie culture. As to yield, where the 
fitand is fully esta.blished, it is stated that three crops of stalks, 4^ feet 
in length, vfill give 8 tons of dried stems and 1 ton of cleaned fiber per 
acre, or about 12J per cent. Ten dollars a ton is the most recent figure 
given as the possible value of the dried stalks bundled. 

As tlie report of this department for 1873 may not be available to 
many readers of tlieso pages, I will give a brief extract from the ramie 
article to which reference has been made, describing the mode of cult- 
ure, and the manner in which stands are obtained. At the time it was 
■written rando culture was confined, to Louisiana. It is as follows: 

First. WhetliGr for iniraery pui-poses or fi^r cultivation, the land must bo sufficiently 
elevated to receive tho beneht of natural dralii age, because the roots will not Uve long 
in a watery bottom. 

Secondly. The eotI must be deep, rich, iioht, ai:id rcoist as the nsiuAj alluvia of 
Louisiana. Manure suppliea the defects in sonic lands in these rcspecta. 

Thirdly. The fields must ba thoroughly cleared of weeds, plowed twice to the depth 
of eight to ton inches, If possible, haiTo wed as much as a thorough pulverizing re- 
quires, and carefully drained by discriminate lines of difcches. Water must not be 
allowed to stand in the rows of tho plant. 

The land being tlius prepared, planting becomes easy and promiBing. December, 
January, and February are the best months in which to plant. Roots, ratoons, and 
rooted layers are the only available seed. They are generally four or live inches long, 
carefully cut, not torn, from the mother plant. The dusty seed produced by the 
ramie stalks in the fall can be sown, but it is so delicate and requires so much care 
during the period of germination and growth that it seldom succeeds in open land. 

Furrows 5 or 6 inches deep and 5 feet apart are opened with tho plow. The roots 
are laid lengthwise in the middle, close in succession if a thick stand of crop is de- 
Bired, but placed at intervals if nursery propagation is tho object in view. 

The first mode wiU absorb 3,000 roots per acre, but will save the labor of often fill- 
ing the stand by propagation. The second mode will spare three-fourths of that 
amount of roots, but will impose the obUgation of multiplying by layers. Being 

E laced in the furrow closely or at intervals, tho roots are carefully covered with the 
oo. Pulverized earth and manure spread oVer the roots insure an early and luxuri- 
ant growth in the spring. When the shoots have attained a foot in height they are 
hilled up like potatoes, corn, and aU other plants that require good footing and pro- 
tection from, the fermenting effect of stagnant w^ater. The intervals between the 
rows being deepened by the hilling have also a draiuing inliuenco, which can be ren- 
dered stiU'^more efi'ective by ditches dug across from distance to distance, say 15 feet. 

Good crops are obtained by thickening the stands. The stems are then abundant, 
fine, straight, and rich in fiber. Close planting is then necessary, inasmuch as it 
prevents the objectionable branching of the etaJlcs. The period at which the plant is 
ripe for cutth^g is indicated by a brownish ting© at the foot of the stems. At that 
early stage the plant, though greenish, yields a fine and abundant filament. The 
first cuttfng may be unprofitablo on account of the irregularity and sparseness of the 
growth; but if the stand is razeed and manured over the stubbles the ensuing cut- 
tings wiU be productive. For that p^u'pose the field must be ke]Dt clear of grass until 
the growth be sufficiently dense- to expel the parasites by its shade. That necessary 
density is obtained by means of the important laying process. This consists in bend- 
ing down, right and left along the growing stand, the highest switches, and in cov- 
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ering them with eartli np to the under tip, which must not be emothered. One of 
the ca,rises of the perennity ansl of the vigor of the plant is the nourishment it drawa 
from the agencies of the atmosphere. Cousequeutly the leaves of the layers should 
never he on. led liiider ground. When properly ])er'formed, layin;^ is very profitable; 
it creates an ahnndaiice of new roots, and tills up rapidly the voids of the stand. 

After two yeara the plants may be so thick as to spread out in the rows. Then the 
plow or the stubble-cutter has to chop in a line, on one eide, the projecting ratoons. 
If well executed, this operation leads to notable adA^anta^^es. It extracts roots or 
fractional plants suitable for the extension of the cultivation elsewhere; it maintains, 
as a pruning, a vigorous life, and developes a luxuriant growth in the stand. If 
always applied on the same side of the row, this sort of stubble cutting has the re- 
markable advantage of removing gradually the growth tovv'ard the unoccupied land in 
the intervals, and of pushing it into a new position without disturbance. 

That slow rotation preserves the soil from rapid exhaustion, and the ramie from 
decay, through the accumulation of roots under ground. Of course this lateral plow- 
ing will not prevent the opijosite row from receiving the l)enefit of hoeing after each 
crop. Experiments mad© in Louisiana have demonstrated the efftciency of that 
method, to which are due the preservation and propagation of the plant in that State, 
while it has been destroyed in other sections for want of similar care. 

This will serve as an outline of instructions for those who contemi)late 
making an attempt at cultivation, though, of course, the practice of two 
sections of country as remote from each other as Louisiana and New 
Jersey, or even Maryland, must differ to a certain degree. If further 
instruction is needed — although I have no authority for making the 
statement — I am quite sure that J^lr. Lefranc will be pleased to give 
special information to any who may apply to him that desire to go into 
ramie culture, whether for experiment or proiit. 

In addition to Mr. Lefranc's statements, the following letters, which 
have been received since they were made, offer additional evidence that 
several crops of stalks cannot only be produced, but that seed may be 
matured. They are as follows : 

Pkil.U)ELPHIA, March 18, 1880. 
Deah Sir : Youts of the 11th instant was duly at hand. I planted some ramie-roots 
on my place at Haddonfield, N. J. The roots started in a short time, and I think each 
propagated 100 from 1. They gave several cuts of stalks in one season, which Mr, 
Lefranc took and treated in his own way. My opinion ia that, so far as cultivation 
is concerned, there is no doubt about its saccess. 
Yourf5, truly, 

Chaeles R. Dodge, Esq. WM. MANN. 

New Jersey State Agricultural Society, 

Secreiwnfs Office^ Newarkj March 13, 1880. 
Dear Sir : In reply to yours of the 12th instant, I would state that my experience 

in the growth of ramie ia limited to trials from the seed only, and that of one season. 
I sprouted my seed in the conservatory. In May I planted in the open ground in both 
strong and weak soils ; all the plants gave me matured eeed the last of September, the 
stronger soils favoring the growth and earlier maturity. I doubt the success in this 
latitude in obtaining seed from plants, but should cuttings favor more than growth 
from seed, the seasons might give a satisfactory yield. 
Yours, very resiJectiuHy, 
Charles R. Dodge, Esq. WM. M. FOECE. 

The few replies to the circular received upon the subject indicate that 
the value and use of the fiber is little understood by manufacturers. 
The following brief extracts wiU serve as illutrastions : 

[161] Having seen samples of it do not consider it suitable for general cordage, 
owing to shortness of the fiber. The ordinary rope machinery would not answer for 
its manufacture, but it would have to be handled the same as 'cotton. 

[52] I have had aome of the vegetable fibers, China gniss, &c., but the expense in 
reducing them to that degree of softness essential to perfect spinning practically ex- 
cludes them from all competition with flax and hemp. 

[20] Flax fiber ia the strongest and most valuable. 

[72] We have had samples of ramie in its raw state, but not ma*2o into yam. Our 
opinion was that it would make very nice Unes if properly spun. 
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The inventor of the yucca machine thus writes : 

I cultivated it [ramie] about three years and found no difliculty in its cultivation, 
and in separating the woody matter and pulp from the bark, with the yucca machine, 
but could not extract the glutinous matter from the bark without the use of chemic- 
als, which made the fiber unprofitable. 

As the cultivation and preparation of the fiber are two distinct things, 
it is suggested that the industry be divided into producing and manu- 
facturing. Capital should furnish the cleaning mills at convenient points, 
establishing a fair rate of remuneration for the raw product in bulk, as 
is practiced in Louisiana by the sugar-cane factories, and the farmer 
should be encoui^aged to grow the plants. 

This leads to a further consideration of the subject, the question of 
machinery for extracting and cleaning the fiber to fit it for the manu- 
facturer. As has been shown, ramie can be produced in any quantity, 
the only drawback to its becoming an important industry having been 
the lack of an economical means of separating the fiber after it has been 
grown. This same drawback exists in India, where the government 
has encouraged the cultivation of the plant, and in 1869 offered prizes 
amounting to $35,000 for cleaning-machinery that should come up to 
ertain requirements. There is no record that such machinery has not 
been invented, although much has been done in this direction that may 
ultimately lead to success even in our own country. 

The description of a machine invented by Mr. Lefranc will be found 
in the ^nnual report of this department for 1873. That this i)iece of 
mechanism did not fulfill the requirements of a perfect ramie machine 
is evident from the fact that the invention has practically been aban- 
doned, and the inventor's efforts turned in another direction, and I am 
given to understand with good success, as may be gleaned Ixom the fol- 
lowing extract from a letter recently received from IVIr. Lefranc : 

I have a mechanical and chemical apparatus transforming it [ramie] satisfactorily 
into a commercial product, and am ready to buy the plant at ^10 per ton in the stalk 
to start a central factory. It is in view of opening a sure market for the product that 
I am so anxious to have it spun here. Exports would not pay sufficiently, and out of 
this country there is no inducing outlet. Covering the plant saved it well enough 
last year, and as it gives three crops of over four feet there is almost as much chance 
of profit here as in the South with four crops. The machine and process I use for ex- 
tracting the fiber were intended for the India competition prize, but wo found that 
such an undertaking would cost too much. Besides this objectionable point, he 
abandonment of the invention to the Indian countries makes it almost a publio prop- 
erty. This is the reason why the process is not made public. 

As we have made reference to a new ramie machine, it may be well to 
state here that it is the invention of Mr. A. Angell, of i^^ewark, N. J., and 
that it is considered successful. Themachineis fully described lq another 
I^ortion of this report, under the heading of "Fiber machinery.'' A 
number of other ramie machines are mentioned in the list of patents 
given in the appendix, though nothing can be said of their merits or 
demerits, as I have failed to learn anything concerning them, though 
making the effort so to do. 

Kamie manufacture in this country is one of the problems that only 
time and persistent effort of the Mends of ramie culture can assist in 
solving. There are most beautiful examples of poplins, mozambiques, 
and other dress goods in the museum of this department, manufactured 
in Bradford, England, that for several years attracted attention and 
were popular ; but fashion dictated a change, and it is now stated that 
the use of the fiber is restricted to upholstery goods, though there is a 
doubt if it is not usurping the place of a more expensive fiber, lor which 
it is a profitable substitute. It bears a close resemblance to silk, and. 
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worked into silken fabrics; there are few of tlie uninitiated who would be 
able to detect the fraud. We used to hear it remarked that it is the 
ramie fibfer that makes silk dress-goods crack.'' 

When mixed with worsted — under its own name — it shows to best 
advantage 5 indeed, it is claimed that the worsted machinery is the only 
system upon which it can be successfully worked. According to the 
"Textile Manufacturer,'' experiments in combing recently made in Phila- 
delphia proved that the ordinary worsted process can treat it as fine, if 
not finer than mohair, with the advantage of being a pure lustrous white, 
American prepared ramie, in comparison with the British — according to 
the same journal — ^is more easily worked, the last-named being stiver, 
more hairy, and less "docile" to the twist than the home product. A 
brittleness which acts against it in Europe is believed to come from the 
excessive hackling of the English method of treatment. It is for pro- 
gressive America to take this manufacture in hand, and, with "Yankee'^ 
inventive genius, make a profitable industry out of it, alike for producer 
and manipulator, through the many applications yet unknown. In 
Europe, old routine is the great obstacle in the way of large and com- 
plete development of any new thing. "Industries are cut up by special- 
ties, for one concern imports ramie from India and China ; another 
prepares it into fiber for comber ; this manipulates it for the spinner, 
and this for the weaver. Each one makes it a secret affair and a rare 
profession, working with closed doors against any visitors." The Ameri- 
can concentrated method of treating such things is far more propitious 
for rapid progress and the acquirement of new ideas. 

The exact status of this industry in the United States may be most 
easily presented to the reader in a communication from Mr. Lefranc, in 
answer to questions submitted to him upon this subject. He says : 

Ramie, as weU as abutilon, althea, and other American fibers, could now be turned 
into commercial products should the supply be made certain. But the spirit of en- 
terprise has not yet taken that direction. Liberal offers to buy the plants have not 
succeeded in creating the required interest. No farmers have taken the trouble to 
gather the wild material nor to plant any. It will take time and exertion before a 
regular production can be established, unless some powerful organization takes the 
lead in starting cultivation and factories. 

A certain amount of New Jersey and imported ramie is now on the market and 
offered to manufacturers in proper condition for spinning. It being a new fiber for 
them, and anticipating some loss of time in studying its manipulation to make yams, 
they are generally very reluctant to undertake it, and decline to do it in this busy 
season. 

The worsted machinery being limited here, and it being the only system suitable for 
ramie spinning, the obstacle is more serious than it appetirs at present. The only at- 
tempt so far made with the carding system, which is most suitable for the noils, or re- 
fuse of the combed long staple, was that of a mixture of short ramie with wool for 
knitting-yam. But from this experiment to the point of a regular adoption there is a 
space to be crossed over, the test of the knitting or weaving and the test of time and 
wear on the goods. 

Su'ch are the difficulties now hindering the final stage of ramie as a commercial pro- 
duct. As to production of the fiber there is no more difficulty ; it can be produced 
mechanically and chemically in a satisfactory manner. The whole point in question 
now is that of inducing worsted spinners to undertake the spinning. 

JUTE. 

It is now about ten years since the Department of Agriculture became 
interested in the subject of growing India jute upon American soil. 
Seed was distributed in 1870, and experiments conducted in South Car- 
olina, Florida, Georgia, Louisiana, and Texas. The result has shown 
that the plant can be profitably grown " wherever in the Southern States 
there is a hot, damp climate and a moist soil of sandy clay or alluTial 
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mold." The yield was in some cases at the rate of 3,500 pounds to the 
acre, some of the stalks reaching a height of 15 feet. Throughout the 
monthly report of the department for 1871 .there are statemtints, from 
actual experience, of planters which are worthy of perusal. Professor 
Waterhouse states that in some instances the fiber was, in the judgment 
of experts, superior in strength to that of the India fiber. He further 
stated that jute butts can be produced in the United States for 3 cents 
per pound, and the fiber for 8 cents, basing his estimates upon practical 
experience. Imported jute costs (for butts) 3 to 5 cents per pound, and 
the fiber 8 to 12J cents. 

The most recent facts in regard to the cultivation of India jute in this 
country are given in an article by Professor Waterhouse in the appendix. 

OTHER FIBROUS PLANTS. 

The replies to the circular contained little information regarding new or 
partially tried fibers. As a general rule manufacturers are the last persons 
to interest themselves in new fibers, especially when the questions of their 
cheap production and the possibility of a supply are yet to be settled. 
Even a plant of which so much has been written as ramie, appears to be 
little known or its uses understood. I do not mean to imply that manu- 
facturers are opposed to the introduction of new fibers into commerce, 
as there are scores of manufacturers who would gladly test any new 
product, if received in sufficient quantity to make it an object. By 
special inquiry, however, considerable information was gleaned from 
various sources regarding those fibers whose experimental culture and 
treatment have been attracting attention in late years. 

Among the indigenous fibers having the greatest claims to recognition, 
are the Indian mallow (J.&z*f«7on at^ice^wQ?) and the swamp rose-mallow 
{Hibiscus moschetUos), The first-named is a troublesome weed, growing 
throughout the central portions of the United States, often attaining 
a height of six or eight feet. It produces a good fiber, which is capable 
of being utilized for many purposes. It is an annual plant, seeding 
itself from year to year, and is particularly thrifty when gxown in com 
land. The rose-mallow grows in swamps, and can be cultivated upon 
uplands ; it has the advantage over the preceding of being perennial. 
The fiber is very similar to that of the Ahutilon, and both plants can be 
successfully manipulated upon the Angell machine mentioned above. 
Mr. Charles Taylor, of Englewood, N. J., says of the mallow fiber : 

Hemp is an important industry in Kentucky, but the people of that State ^ill be 
surprised to find that mallow will be a more profitable crop. The yield of fiber from 
mallow will probably be four or five timea as much as the yield of hemp per stalk 
or acre. The day the mallow ia cut it goes through the mill, the sooner after cutting 
the better, and the ribbons can be immediately boiled and dried, and they are ready 
to pack for market. 

Specimens of the fiber of both species were submitted to Messrs. 
Tucker, Carter & Co., :^ew York, by Mr. Samuel C. Brown, in my pres- 
ence, and pronounced upon favorably. The offer was also made to test 
the fiber by manufacture into cordage, &c., provided a ton or more 
could be furnished. If it could be put through the same machinery as 
Russia, Manila, and Sisal hemp, and placed upon the market its exact 
value as a commercial product would very soon be decided. These 
fibers are more fully described in Part I. 

Among the foliaceous fibers whose growth and preparation might 
form new fiber industries, may be mentioned the Yucca and Sisal hemp. 
The latter^ doubtless, could only be cultivated in portions of Florida, 
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and wlietlier it would be able to compete witlitlie same fiber produced in 
yucatan at the present time is a question tliat would have to be settled 
by actual exi)eriment. It probably would be able to hold its own, how- 
ever. That there would be a market for all the fiber that might be pro- 
duced there is not the least question. There are manufacturers now in 
JSTew York that would be glad to get it, pro vided it v^'^asupto the stand- 
ard in quality. Sisal hemp has risen rai>idly in fav or as a cordage ma- 
terial, and especially since the iutroductioii into Yucatan of improved 
processes and machinery. It has driven l^evr Zealand flax entirely out 
of the market, and holds its i>rice now at only a cent less per pound than 
manila, for the manufactured article. Dr." Perrine, fifty years ago, 
demonstrated that the plant would flourish in Florida, and we point to 
the industry as one worthy of development. The price of Sisal hemp in 
the New York market last year was 7f cents per pound, or about $160 
per ton, and one manufacturing company consumed during the year over 
thirty million pounds. This was chiefly manufactured into cordage. , 

The many species of Yucca flourish throughout the Southwest and in 
many portions of tropical and semi-tropical Aujerica. G ood fiber can be 
^ produced from the plants, and machinery has been invented for the pur- 
pose of separating it. Not having seen the machine I cannot say how 
successfully it accomplishes its work, or what are the dray/backs to the 
production of Yucca fiber as an industry. I ha%^e seen a number of 
yucca manufactures, and find them good, and the fiber admirably adapted 
to the purposes for which intended. Among the samples are specimens 
of yucca cordage and coarse cloth " (matting) from Y. filamentosa^ manu- 
factured Mr. Stoner, of Stony Point, Louisiana. Y/hat has been said 
regarding the market for Sisal will apply equtilly well to the yucca fiber. 
The two forms of fiber are very similar. In fact, small portions of yucca 
occasionally find their way to market from Y'ucatan, mixed with Sisal, 
and of course sold as Sisal. This fact is mentioned in the body of the 
report and the differences in the two fibers pointed out. 

The following statements are made in a communication received from 
Mr. Stoner, the in ventor of the Yucca machine mentioned above : 

I have cultivated, toated, and msntifactiired to some exfccD t the Yucca Ulamentma, and 
Aloefolia. The fiber can be readily obtained by meim^ of machinery, by which tho 
green leaves are thoroughly mashed, aiid then passed tlirongh a system of washing 
which removes all extraneous substance, leaving tho fiber as white as Irish linen, and 
ready for market. The entire Bonthorn X'Oi'tion of tho United States ia peculiarly 
adapted to the natural gro wth of fibrous plants, but the hinderances [to their success- 
ful production] are three-fold. First, tlie Southem people are very reluctant to take 
hold of anything new, and especially any agricultural x»roduct except cotton : second, 
they are no manufacturing people ; and, lastly, the lin an cial and political conditions 
are not favorable. I sincerely believe that if some w^ealthy and energetic manufactur- 
ing company w^onld take hold of tho Yucca cleaning machine, or any other that would 
clean the fiber, and introduce them in the South, they would soon become as numer- 
ous as the cotton gin, as there are thousands of tons o"t yucca in the South now ready 
for utilization. 

^ot to put it quite as strongly as our corrc;^] >ondent, I think that with 
capital at hand any individual or company coifid malie money hi Texas, 
or in the territory where the yucca abound^;, by establishing mills, for 
tlie supply is almost inexhaustible, and the ilber woukl certainly com- 
mand as ready a market as Sisal. Some of oar large eastern manufac- 
turing firms might find it advantageouis to ma]:e the experiment^ and if 
it resulted in tho finding of a liome sup[>ly of cordage material the 
nation, as well as themselves^ wotild reap the oenefits of the new indus- 
try. The fiber of Agave Americana or ^^pit;i'^' deserves to be bronght 
into notice as a valuable cordage material. Two patents have been 
granted within a year or two for machines f^r its production. 
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Among other fibrous products receiv^ed in reply to tlie circular sent 
to manulacturers were samples of the bagasse of sugar-cane and a series 
of the products derived from it for paper manufacture. The raw product 
is obtained at the mills (Louisiana sugar plantations) at about $15 per 
ton, or three-fourths of a cent per pound. The bagasse from Louisiana 
cane is considered superior to that from the West Indies^ from the fact 
that it never reaches its real state of maturity, while the latter is not 
used until quite ripe. The matured fiber is coarser and less flexible and 
strong. 

Before closing this category of new fibers it will be Avell to mention a 
New Jersey industry, quite limited in extent, which is a source of con- 
siderable revenue to those engaged in i t. It is the gathering of the fiber 
from the brown heads of the cat-tail flag, Typha latifolia. The New 
Jersey swamps abound with this reed, and in the fall large quantities of 
the " fiber are gathered by men and boys, to be sold in the New York 
market for upholstering purposes. Its chief use is as a substitute for 
feathers in the manufacture of pillows, the finest " fiber" bringing often 
$60 per ton. The collector, as he should be called, goes into the field 
or swamp armed with a large bag ; at his side he carries a little pronged 
instrument, by means of which the flufiy mass of fibrous material or 
"down" is stripped from the stalk as the operator passes the head of 
the reed through it. The heads must be fuUy mature, and then the 
material comes off without trouble, falling into the open mouth of the 
bag as the operator walks along. There are several grades of " fiber," 
some of them "fancy," bringing extra prices. I am informed that a 
fiber is also produced from the stalk of this flag, though I was unable 
to learn anything definite concerning it. 

FIBER MACHINERY. 

We cannot leave this report without a brief reference to some of the 
improved machinery now available for the preparation of flax, hemp, 
ramie, and other fibers. Some forty-five patents have been granted in the 
last five years for improvements in machines for cleaning, preparing, and 
manipulating vegetable fiber, exclusive of cotton, a list of which, with 
names of inventors and dates of issue, are given in an appendix to this 
report. As but a few of these can claim our attention, only the most 
important will be named, together with several standard machines for 
especially preparing flax and hemp. 

• Flax and hemp machinery has been treated so fully in Mr. Proctor's 
late work, issued by the geological survey of Kentucky, that I take 
pleasure in referring to its pages those desiring more complete descrip- 
tions than can be given in this brief report. 

Two forms of machines are used by those cultivating smaU areas or 
making flax cultivation a secondary matter of farm practice. The first 
of these may be described as a revolving brake with roUers six inches 
in diameter. These may be of cast iron Avith flutes, or of hard wood 
with surfaces fluted, or of wood with ridges of iron screwed on. Slots 
in the firame work, 3 or 4 inches long, allow sufficient play for the bear- 
ings of the upper roller. The pressure is given by attaching heavy 
weights to poles which rest upon the gudgeons of the upper roller, sup- 
ported by bands of iron which pass over them. The driving pulley is 
connected with the lower roller. In this machine the straw is passed 
through the rollers several times until sufficiently broken. 

The second machine is of English manufacture, and i similar in con 
struction, but more powerful. There are two pairs of fluted rollers, the 
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first pair drawing in the fiax and passing it to the second pair, the flutings 
of which are finer. The bearings work in slides so as to adjust them- 
selves to the varying thickness of straw, and the pressure is obtained 
by means of rubber rings placed in recesses on the top of the sliding 
bearings, being kept in place by cross-bars. The straw is passed but 
once through the machine, the successive crimping and breaking sep- 
arating considerable portion of the woody part, which drops from the 
machine, while the more tenacious fiber passes on. Such a machine is 
said to cost in New York, freight and duty included, about $155. The 
driving of the top rollers is accomplished by means of gearing, and not 
by contact with the lower roller, as in the previous machine. This sys- 
tem insures better fiber, as it is not liable to injury or deterioration caused 
by the grinding action of the flutes in the simpler machine. 

There is a larger machine, suitable for scutch mills, breaking, &c., 
which, it is claimed, is better for both flax and hemp. In this machine 
there are three pairs of fluted rollers, and endless feed and delivery 
aprons. The refuse is brought by a shute to the front of the machine 
below. There is a reciprocating motion attachment to the machine, 
which causes the roUers to revolve in a forward direction for a given 
time, and then to reverse the motion. 

The flax or hemp straw on entering the maclmie is subject to a forward and back- 
ward motion, the former always being in excess of the latter, so as to canse the straw 
to pass gradually through the machine. The production of the machine is reduced 
by the application of this motion ; but its breaking and bruising action on the straw 
is greatly increased. This motion is very beneficijQ in aU cases in which the straw ifl 
of strong growth and coarse, requiring much breaking preparatory to scutching. 

The brake best known in the United States and Canada is the Mallory 
and Sandford machine. It is made in different sizes, the illustration being 
taken from a six-roller brake, with rolls 3 inches in diameter and 30 
inches long. It cleans the fiber very thoroughly, and it is claimed that 
less power is required than in any other machine. It takes out more of 
the woody and worthless portions of the straw, and wastes less fiber. 

A committee of the iSTew York Agricultural Society made a series of 
experiments with this machine, by which it was found that — 

The average work of the machine during the three trials was 1.558 ounce per sec- 
ond, which at 10 hours work per day would be equivalent to 2,668 pounds of flax 
straw. The total weight of broken straw in three experiments was 20 pounds 10 
ounces, which was scutched in 23 minutes and 50 seconds, which is equal to 0.772 ounce 
per second. Running 10 hours^ a scutching machine will dress 1,737 pounds of broken 
flax straw. 

The machine patented by Korbert de Landtsheer, of Paris, France, 
May 8, 1877, may be called one of the most recent additions to flax- 
cleaning machinery. It is provided with a combination of fluted rolls 
having a double-reciiirocating motion, with a scutching drum composed 
of two rings of cast metal, covered with sheet metal, on the circumfer- 
ence of which are attachetl eight, twelve, sixteen, or even a larger num- 
ber of blades, if desired. These blades heat the material as it is deliv- 
ered from the fluted rolls. As the ends of the material being cleaned 
or scutched are first treated, it will be evident that the portions sepa- 
rated from the material by scutching will be scutched also. The products 
obtained will thus consist of long-stapled material, more or less perfectly 
scutched, as well as a long tow, which is also scutched. In this manner 
great advantages are claimed to be obtained over other systems. The 
scutching may be done in this machine by inexperienced hands, or by 
women or boys, which is an advantage in places where skilled labor ia 
scarce and growers are prevented from raising such quantities of flax 
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as tliey otherwise would. The action of this machine is such that the 
ends of the straw are first operated on, and so on to the middle of its 
length, whereby a better and larger product of long-stapled scutched 
fiber is obtained, while the value of the tow obtained is more than double 
that produced in scutching generally. 

An iruproved machine like the foregoing is calculated to give increased 
impetus to the culture of flax, which will lead to the cheapness of the 
raw material, with increased profit not only to the grower but also to 
the manufacturer, as the cost of breaking and scutching on this im- 
proved system is claimed to be about one-third less than upon ordinary 
machines. 

A committee on science and arts of the Franklin Institute, Philadel- 
phia, after satisfactory experiment, say of tliis machine : 

This mechanical contrivance is deserving of special mentionf leing well adapted for thepiir- 
f080 designed, is capable of adjustment to suit diiFerent lengths of liber^ and may bo 
controUed automatically or by hand. The flax stalks operated upon vrere grown, not 
for the fiber, but for the seed alone, and had not been properly retted, yet the ma- 
chine under consideration performed the operations of breaking and scutching with 
entire success. Flax stalks two feet and hemp stalks eight feet long were alternately 
fed to the machine, and the fiber was delivered clear of " boon," straw, and woody 
material, in from thirty to forty seconds^ while but little scutching tow or codilla was 
made. The introduction and general use of this machine would, without doubt, tend 
to restore and extend the cultivation of such fibrous plants as flax, hemp, jute, and 
others of a similar nature, by enabling producers to deliver these several fibers in a 
clean, straight, long Hue, and marketable sliape, at low cost. 

A hemp-hackling machine, the invention of Theo. Tebaw, of Frank- 
fort, Kentucky, was patented in May, 1879, which claims to hackle a 
large amount of material at one time; The patentee claims the follow- 
ing advantages for his machine : 

The bunch of material to be hacjcled by the machine is from one hundred and sixty 
to two hundred pounds in weight, while about two pounds of the material is usually 
the amount taken by hand, it requiring, of course, a few more passes of the hackles 
through this material when operated upon in the machine than it does hj hand ; but 
the movement of the hackles is so rapid that the time occupied in drosying a single 
bunch by machine is less than required in hand-work. 

A very material advantage resulting from the use of the maehiiifc) is avoiding tho 
breaking of the fiber consequent upon the short stroke of the hackles, which canVork 
upon the bunch inch by inch, leaving the fiber in better condition than by hand-dresa- 
ing and producing much less tow. 

The latest invention in vegetable fiber machinery is that of Mr. A. 
Angell, of Iliirewark, J., for the cleaning of rc.mie and other vegetable 
fibers of like nature. It was only brought to public notice late last sea- 
son, having been patented in November. It has already been placed in 
the hands of practical business men to bo mamiiiictured, end by them 
will be taken to India to compete for the £5,000 piize oli:r:ed by the 
government at Calcutta, for a successful ramie and jute cleaning ma- 
chine. The machine is thirty-four inches wide and forty-two high, and 
is very strong and apparently not liable to damage. It can be removed 
to any point without taking apart, and it is read.^ for use on the instant, 
being simply a series of rollers and scrapers and beaters. At the top is 
a hopper with a dozen holes, through which the fiber is fed to the ma- 
diine. The machine startedj a stalk of ramie or other fiber is set by 
the thick end into the hole ; it is grasped between tv/o rollers, covered 
with flexible rubber, and the stalk, in passing into tlie machine^ imme- 
diately encounters a knife, which* splits it in two, sendiiig the two halvc-s 
to opposite sides of the machine. The halves on their journey encounter 
" beaters,^" which break oil' the pith and wood, and on tlie" other side 
encounter scrapers," which remove the bark, and in an instant the 
filament comes out in long ribbons of fiber. An unbroken ribbon, ex- 
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actly the leiigtli of the stalk or switch which was fed to the machine is 
thus obtained, and the wood and extraneous matter are as cleanly taken 
off as could be desired, and without slivers. 

It is claimed that the stalks of ramie, mallow, or jute may be run 
through the machine the moment they are cut, without waste of time 
by preparatory rotting of wood or outer bark, which injures the fiber. 
Further, that there is absolutely no preparation at all, and the fiber is 
unbroken. The scrapings of bark, &c., can be used in paper- stock, while 
the woody matters can be used for fuel for the engine driving the ma- 
chine. The only remaining process is to boil the gum from the ribbons 
of fiber, and they are then ready to be tied in hanks for the rope-walk, 
or for the manufacturer. The machine is said to clean or prepare 2,000 
pounds of fiber per day, fed by a boy, the stalks being placed upon a 
platform within easy reach. The boiling is a simple matter and can be 
done in the field, or factory, or shed where the machine is running, or 
the ribbons may be marketed as they come from the machine, the cord- 
age manufacturer boiling out the gum at the same time that it is boiled 
for bleaching. 

In the patent specification it is stated that — 

This invention consists in tlie combination of feed-rollers, a splitting-knife, a series 
of separate channels, each adapted to receive and guide the two halves of a stalk of 
ramie or other fibrous plant, and crushing rollers, "vvhich receive the split stalks from 
the guide-channels for breaking the conrxectiou of the libers with the pith and skin. 
A beater, which acts on the split stalks as the same pass frora the cruahing rollers, 
serves to detach the pith from the fibers, and the skin is finally removed by the action 
of a grinding surface. On the splitting-knife are secured suitable cams for turning the 
upper half of the split stalk, so that both halves pass through the crushing rollers 
with the pith side facing upward. 

The yucca machinej to which reference has been made (A. Stoney's 
patent, May 7, 1878), consists of two horizontal cast-iron rollers, twelve 
inches intiiameter, twenty inches long, cast hollow with one inch shell. 
The surfaces are smooth and the rollers set trae, so as to thoroughly 
mash or crush the green glutinous mass loose from the fiber of the yucca 
blade. It is provided with two-inch joumab 6 inches long, to admit of 
the necessary pulleys, proi)elled by cog-wheeb on one end. The top 
roller, adjusted by set-screws or springs, makes about 40 revolutions per 
minute. Above the crushing rollers is aiTanged a sprinkling device, 
that is made of two horizontal pipes, perforated at the bottom, and of a 
cross-x>ipe connected with the supply-pipe. These furnish a supply of 
water in jets to both sides of the crushing rollers, for the pnrx>ose of 
softening the green extraneous matter as it pasKCS the crusliing rollers 
and brushing cylinders. Steam may be used in place of water, where 
it is not convenient to use the latter. The brushing cylindcrSy of which 
there are three, vary from o to 5 inches in diaraeter, are twenty inches 
long and are thickly set with best English steel-wire, untempered, pro- 
jecting from one-fourth to one-half inch from the surface of the cylin- 
ders. The green yucca leaves are carried to the crushing rollers by 
means of an endless ax)ron or feed-belt four feet long and twenty inches 
wide, conveyed upon two wooden rollers, prop»?.lled by pulley and strap 
connection with the journal of tlie lower cru^lung roller. 

The x>atentee v^Tites that for want of means to push it, but little has 
been done v/itli the machine other tlian in an experimental way. The 
machine has also been used to clc^aa ramie stalks. 

In November, 1877, a patent was granted to Carlos de la Baguera, of 
!New York City, for a machine for the extraction of the fiber Irom the 
leaves of tlie Agave Americana^ ^luowh as ^•pita." Having only seen 
the patent specification, and being unable to learn anything about the ma- 
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chine from other sources, I can give no statements as to its merits. The 
ai)pliance consists in a scutching and hackling wheel, corrugated rolls, 
and a wheel carrying several series of tools, each consisting of a steel 
wire brush, a scutching blade, and several hackling combs, with other 
appliances for cleaning the fiber from the extraneous matter of the leaf. 
After running one end of the leaf to be operated upon, through the 
breaking rolls, it goes to the scutching blades and hackling combs, the 
wire brush effectually removing the outer coating of the leaf, and also 
the pulp, and separates from the refuse matter the fiber in a clean, un- 
broken mass. When one end of the leaf has been treated, it is reversed 
and the other end treated in the same manner. 

A machine similar in principle, and for the same purpose, was patented 
in November of last year by Pedro Sanchez, of Tabasco, Mexico. 

An " istle " machine, intended to facilitate the slow and primitive 
process of obtaining the fiber of Bromelia sylvestris by hand scraping, 
was patented in January, 1876. Its inventor is Guillermo K. Welke, of 
Parras de la Fuento, Mexico. 

The invention consists mainly of devices for scraping the leaves, while being drawn 
by roUers through the scraping knives, which are made to yield to the thickness of 
the leaves. The leaves are placed between the scrapers np to the gage-piece, and then 
carried with the scrapers toward the feeding rollers. Sliding and reciprocating scraper- 
jaws are operated by suitable transmitting mechanism, by the forward motion of the 
scraper frame, for scraping off the ends of the leaves, which are conveyed to a receiv- 
ing platform, and dropped by the same into a receptacle below. 

The patentee claims that previous to the invention of the machine in 
question, all the fiber of " istle produced — great quantities of which 
are annually consumed — was prepared by hand. 

While upon this subject, it will be well to mention an improved process 
for disintegrating the stalks of hops, a patent for which was issued to 
Isaac X. Nordlinger, of Stuttgart, Germany, September 4, 1878. The 
object of the invention was the production of fiber adapted for spinning 
purposes, from hop stalks, which have been considered worthless. The 
fiber is said to be long and fine and can not only be used as an upholster- 
ing material, but also with great advantage for spinning and weaving. 
The product resembles flax fiber very closely, and its inventor claims that 

in respect to elasticity, softnesss, and durability it is superior to all other 
fibrous materials, such as nettle fiber" and those of a similar nature. It 
is also said to be cheaper. The process is a boiling and chemical treat- 
ment of the stalks of the hop plant. 

STJMMAHY. 

In conclusion, it would appear from all that has been advanced upon 
the subject that these fiber products still occupy a recognized position 
in American agriculture; that, notwithstanding many adverse influ- 
ences, causing serious fluctuations and irregularities of production, they 
still engage active attention. That their production may be extended 
in the future there are no doubts. It is evident, however, that old sys- 
tems must be discarded, for the spirit of the age is a spirit of progress. 
The successful farmer of the future must keep up with the times, calling 
to his aid the experience of the world around him and such helps as in- 
ventive genius and the necessities of the times may bring forth. 

The flax industry, it might be supposed, should be prosperous. How- 
ever flourishing the cotton industry, there is room for flax. The demand 
for oil renders imperative its growth; the need of oil-cake in foreign 
meat production is a governing force in its cultivation; the cattle-feed- 
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ing business in this country is beginning' to enibrce a similar necessity, 
which will ultimately prove more controlling. The drain of more than 
twenty million dollars per annum for llax products of foreign countries 
during the last decade is also a strong argument for the extension of 
flax production. 

There is no insuperable obstacle to the supply of all demands for fine 
linensj tho^igh the climate of a i)art of the country is less favorable to the 
growth of fine fiber than that of the moist climate of Ireland and Holland. 
STorthern Kew England, Kew York, the lake region, and especially 
Oregon and Washington Territory furnish suitable climatic conditions. 
The labor question is one requiring time for its Golution. With much 
diversity of cropping, so frequent calls to apparently more profitable 
rural employment, there is little opportunity here for development of 
skill which exists in so high a degree in certain flax-growing districts 
of Europe. Graually, as population crowds and labor competes, the 
growth and manipulation of fine flax fiber v^^ill command the economic 
faculty and inventive genius which give the American laborer an ad- 
vantage in every serious effort to compete wit^h the skilled and low- 
priced labor of Europe. The time will be quite sure to come when the 
production of fine fiber will be immensely enlarged, and it would be wise 
in the national government to foster and encourage such development. 

Meanwhile the cultivation for seed, for oil and cake, though subject 
to fluctuation, to changes from one district to another, is extended and 
must continue such extension. There is one obstacle to success, which 
alone prevents an immediate and rapid growth — a large portion of the 
flax-straw is now wasted. Here and there a mill for the manufacture 
of tow takes all that is offered in the neighborhood, while large areas 
have no mills within hauling distance. It is needed for pai)er stock, for 
upholstering uses, and especially for baling of wool and cotton, and 
bagging for gTain. It is understood that nearly a million cotton bales 
are enveloped in flax bagging, of the more than five millions grown and 
l^acked, the remainder being mostly made in this country from the fiber 
of jute butts, a foreign product that drives the native material from the 
field. Ten years ago the importation of this material was 17,549 tons ; 
now 69,590 tons. Then the importation of cloth for bagging was 
11,486,005 pounds; now but 2,856,195 pounds. The cause is apparent. The 
manufacturers of jute bagging at the sea-,ports have large capital, or- 
ganization, and ail facilities, with the low duty of $6 per ton, little more 
tlian one-fourth of a cent per pound, and a lower price for material 
than ten years ago, which was last year less than 3 cents per pound. 
So the interior flax mills are driven to the wall. They say, " Give us a 
higher duty on jute butts, and we will furnish all the bagging for cot- 
ton, and wool, and grain, from material which is now wasted, and we 
will do it on an enlarged scale, at the price which the jute bagging now 
commands." This would lead to a gi'eat increase in area of flax, would 
make prosperous a prominent agricultural industry, and prove a source 
of wealth to the western farmer, who claims that he is entitled to a little 
protection as well as the manufacturer. 

On the other hand, the jute manufacturer claims that it is the true 
national economy to admit raw material duty free, and so encourage the 
manufacture of bagging instead of importing that made by foreign 
labor. 

The western flax miller and flax grower replies, that if it is good to 
give employment to American labor in manufacturing bagging; it is 
better still to give farther employmen|; to American labor in growing 
the raw material. 
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So a. conflict rages between jute and flax, and so evenly balanced are 
the forces, that flax is a.ble to compete for a portion of the cotton baling; 
yet jate lias a slight preponderance, perhaps altogether due to the ad- 
vantage of larger capital, and ]>etter organization and division of labor, 
and therefore the jute uiaDufacture is successful, and flax milling com- 
paratively depressed. It is a conflict between the seaboard and the in- 
terior ; between the heavy manufixcturer on the one side, and the small 
manufacturer and the farmer on the other. The flax men have logically 
the better position, if they can make good the promise of a full and 
cheap sux)ply; the jute men have the advantage of having produced 
substantially a sux)x)ly, while it is not proved that their opponents are 
able to make good their promise. 

Hemp culture may likewise be extended, for with the demand for 
finer grades of fiber for spinning purposes, for twine, for grain binders, 
and for cordage, the States at i)resent producing it v^ill hardly furnish 
a supply. As in the culture of flax, however, better methods must be 
adopted, and more careful treatment given the crop, that it may, in one 
sense, make its market through superior quality. 



APPENDIX I. 

THE CULTIVATION OF ABUTILON AVICSNN^ IN NEVv JERSEY,* WITH 
LETTER OF PROF. SYLVESTER WATERKOUSE. 

In the general development of the fiLrous Industry, we Lsvo made very decided 
progress this year. There roaUy need he uo difficiilty in growing jute-producing 
plants, t the material point heiug to ascertain tlie best conditious under which to con- 
Tert hitherto uncultivated plant,fj into those of future induBtrial significance and profit. 
Any experienced farmer, from his observation of these self-prop afi;ating " weeds," can 
as readily acliievo good results in their cultivation as he can in his first attempts at 
growing for profit peaches, pears, grapes, or any other untried croi). Ho has a gen- 
eral knowledge of their requirements, and his success at the outset will he in propor- 
tion to his professional knowledge and theoretical dexterity. There being no question 
respecting the cultivation of jute, the remaining problcni concerns the obtaining of 
the fiber from the bark, and the industrial purposes of which it is siisceptible. Jute, 
in its ordinary marketable conflition, is chiefly adapted to coaxse but useful fabrics 
and cordage, but through the appliances of skill and scion co, it has unquestionably a 
range of uses still to be discovered, and it is our aim to discover these hidden qual- 
ities. 

In all our efforts to promote the fibrous industry, we have had the intelligent co- 
operation of Mr. Lefranc. He has given his whole attention this summer, at Camden, 
to the discovery of new methods of treatment of the outward coating of the plant, 
with a view of imparting new value to the fiber derived fuom it. These efforts are in 
harmony with the widely extending conviction that the highest industrial progress 
which this nation is destined to achieve is inseparable from the utmost diversity ol 
industries, and an augmented proportion of skilled and artistic pursuits to the un- 
skilled. In pursuance of this idea, Mr. Lefranc confidently believes he has discovered 
a combined chemical and mechanical process, by which the intrinsic and industrial 
value of jute can be greatly enhanced, at comparatively small cost, * * * If this 
newly discovered property In domestic juto {Ahuiilon avicennw) is confirmed by subse- 
quent experience, it will impart an unanticipated significance to the fiber industry 
throughout, since ramie and the whole range of developed and undeveloped long 
staples can be brought under the same treatasent with like results. 

We feel assured that the steeijing or retting x>roces3, which, until quite recently, was 
deemed indispensable, has been overcome, and that in growing these products the 
labor of the tanner vfill thereby bo greatly dimiuished, and only equivalent to that 
incident to the growth of wheat and rye. Sowing^ cnttiug, and carting in the green 

* From the Second Annual Keport of Jameg Bishop, chief of burean of statistics, 
labor, and industries, of New Jersey, for the year 1879, 

t Plants bearing a fiber similar to the Juto of commerce (Corcliorus)^ which may 
be used as a substitute in this country for that fiber. 
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atato, atpregent, seems to be all tlie farmer will have to do. If lie can be saved the 
trouble and exr^ense of preparmg poola for stecpin^rrj as is done in India in respect to 
jute and ramie, aud in Europe and Ireland in respect to fiax, and two or three hand- 
lings and cartings besides, h© will have gained a very material advantage in the coat 
of thoBe dcmestic products. 

W 6 have kno-rn for Bome time of an ingenious mechanical contrivance in Newark 
for extracting fiber from the various fibrous plants we are endeavoring to introduce 
into our Stii' e. This machine is the invention of Mr. A. Angell, and we have no hesi- 
tation in saying that it has achieved such results as to entitle it to public recognition 
as being in the line of devices for promoting the fibrous industry. Succea in this new 
indu.stiy, as we hcjve many times stated, and which daily becomes more obvious, is 
dependent upon the best mechanical attainments in separating the bark from the wood, 
and in the subsequent manipulation of the fiber for market. Hence it is incumbent 
upon us to acquaint the public vrith whatever comes to our knowledge respecting 
progress in the development ef this important industry. 

The normal length of fibers destined for the loom is of no special moment, since it is 
well understood that for spinning purposes the very long class of fibers require to be 
Bubjected to a process by which they may be assimilated to cotton and wool; therefore, 
the means by which they can be brought into the spinning state with the least injury 
to the fiber will necessarily be adopted. The two gentlemen we have referred to are 
Bedulourly engaged in elforts to solve the remaining problem respecting the production 
of domestic fibers. They have both eucceeded in furnishing products which have 
elicited rhe deej)eMt interest on the part of consumers, who stand ready to use New 
Jersey j ute and ramie whenever they can be supplied. Hitherto both of these prod- 
ucts, for the most part in all countries, have been woven into fabrics of various grades; 
"but there m reason to believe vast quantities of jute, especially, will be consumed for 
cordage, bagging, matting, and other long- staple purposes, in this country, as soon as 
the raw materials are grown here. 

The writer has interviewed several large importers and consumers of all kinds of hemp, 
jute, sisal, and flax, and but one opinion was expressed rcsspecting the prospective in- 
dustrial value of the New Jersey products exhibited, conditioned of course, upon 
their relative cost to tlioso already in Uuse. We were likewise assured that the con- 
uinption of this and kindred fibers is practically limitless under such conditions as to 
cost and quality as present attainments in domestic culture eeem to indicate and 
verify. 



Washington University, Saint Louis, Mo., OctoJter 20, 1879. 
Dear Sir : Ilecent iavestigationa enable me to make a prompt response to your in- 
quiries. 

The AlutilGrv avicennw, the cultivation of which you have so forcibly recommended, 
seems susceptible of development into a source of public wealth. The plant grows 
throughout ihe West in rank and wild luxuriance. It has the spirit and capacity of 
conquest. With invasive march it has taken possession of large tracts of land. Its 
tenacity of life and rapid spread render its cultivation a far easier task than extermi- 
nation. There are to-day, in the suburbs of Saint Louis, stalks of abutilon 8 feet in 
height. It is claimed that tbe fiber is superior to hemp in whiteness, strength, dura- 
bility, and cheaiDness of production. Unlike Indian jute, abutilon needs no naturali- 
zation. To the manor born, it exhibits a stubborn determination to occupy its 
heritage. 

"Why la not this plant utilized? If it grew in France, the French Government, ever 
sagaciously watcliful for new sources of public wealth, would encourage its cultiva- 
tion by the offer of liberal bounties, and stimulate inventors to the discovery of the 
best procesL' for treating the fiber by prices generously proportioned to the magnitude 
of the interest. A policy Avhich has so effectively developed the textile resources of 
Franco would, presumably, bo alike beneficial to the manufacturing industries of 
t'lie United SLates. If personal wishes could control legislative action, my own State 
would anticipate New Jersey in the adoption of this policy. 

The ofior of Ijountics in a country which throughout its history has fostered domes- 
tic industries by the protection of a tarifi" assuredly needs no defense. If it be wise 
to discourage tlie importation of foreign products by means of a tariff, certainly it 
cannot be impolitic to develop native substitutes by the bestowment of bounties. 
Even if individual enterprise would ultimately accomplish the result, the patronage 
of the State would secure its earlier attainment. Our legislatures can well afford to 
encourage experiments whose success would enrich the nation. The expenditure of a 
few thousand dollars may bring a return of many millions. 

The jute crop of India is now about half a million tons, worth at least |50, 000, 000; and 
the cost of the foreign fibers annually imxported into the United States is more than 
130,000,000. If any considerable portion of these larger values can be created aud 
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saved by domestic growths, tlie undertaking would seem to be especially -worthy of 
legislative patronage. 

In reapect to bounties, it would appear to be just and proper that they should be so 
dispensed as to reward both the farmers who grow the plant and the inventor of the 
best process for disintegrating and preparing the fiber for market. The old system of 
manual treatment is too slow and costly. Unless the liber can be quickly and eco- 
nomically prepared, by chemical or mechanical i)roces3es, the cultivation of abutilon 
must prove a failure. At the present moment our great need is a cheap and effective 
method of separating the fibrous from the ligneous part of the stalk. With the high 
prices of labor in this country, no manual preparation of the liber can successfully 
compete with the cheap handwork of India. 

The cleaned specimens of fiber you sent me are excellent, and indicate a good de- 
gree of progress in the treatment of fibrous products. The inventor of a cheap and 
rapid means of disintegrating the fiber of hemp, jute, ramie, abutilon, and the allied 
mallows will not only secure a fortune for himself, but will also enjoy the rare' dis- 
tinction of having created a new and valuable industry. Such an inventor would be 
the Whitney of another developmeut in textile v^ealth. It is a reproach to American 
ingenuity that an industry which in India ranks as fourth in productive value should 
be so insignificant in the United States. It is indeed surprising that the inventive 
genius of our countrymen, which has achdeved Kuch splendid trium]>hs over greater 
difficulties, does not address itself to the solution of a problem bo rich in possible re- 
sults. 

Every forward movement in the diversification of our x^'rodnctioiis is an advance 
towards an industrial independence of the wiiole world; a variety of industries is a 
basis of self-reliance, a source of uational wealth, and a safeguard against commercial 
depression. The agricultural and mechanical arts tend to strengthen each other and 
to preserve communities from a general prostration of business interests. One of the 
prosperous results of a cultivation of abutilon and ramie would probably be a revival 
in the culture of flax and hemp. Fabrics designed for certain commercial uses are im- 
proved by a combination of their fibers with jute, and consequently an extensive em- 
ployment of the one will imply an increased demand for the olhers. 

Jute is too bulky for distant transportation. The freight would consume the profits. 
Factories for the separation of the fiber should be erected in the neighborhood of pro- 
duction, where the abutilon, rose mallow, and other similar [)lants, which can be so 
easily raised, would apparently, even at present market rates, yield the farmer a 
profitable return for his labor. 

The foregoing remarks apply more particularly to the cultivation of domestic jute 
in the North. But I have not at all relinquished my belief in the possibility of natural- 
izing Indian jute in the South. The conditions of success must be determined by ex- 
periment. Many trials will result in failure. But ultimately the essential conditions 
of soil, climate, and moisture will be ascertained, and then the i^jrowth of native and 
naturalized jute, aided by proper mechanical appliances, will add to the wealth of the 
country a new textile resource scarcely inferior in importance to cotton. 
Respectfully, yours, 

S. WATERHOUSE, 

Samuel C. Brown, Esq., 

Secretary of New Jersey Bureau of Statistics. 



APPENDIX II. 

AN ACT TO ENCOURAGE THE PRODUCTION AND TREATMENT OF FIBERS 
IN THE STATE OF NEW JERSEY. 

The following is a draft of the bill presented at the last session of the legislature, 
in the senate, by Mr. Bodine : 

Whereas there are ample assurances that the Boil and clhnate of this State are 
adapted to the cultivation of jute, ramie, flax, hemp, and various other fibrous plants 
and grasses which are extensively grown in other countries, and largely imported into 
the United States; and whereas tbe development of new productive industries are of 
essential benefit to the public weKare ; therefore. 

Be it enacted hy the senate and general assembly of the Stale of New Jersey, That, with 
the view to stimulate mdividual effort in the cultivation of* filirouy plants, the treas- 
urer of this State be hereby authorized to pay the following bounties, upon vouchers 
duly receipted by the payee, setting forth the quantities and prices of the products 
grown by him or them, whose affidavit of their truthfulness Bhall first b© affixed to 
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the said vouchers, and be attested by the clerk of the county in which the products 
are grown ; and, moreover, the said vouchers shall be certified by the chief of the 
bureau of labor and industries of this State : 

I.— Jute. 

For every ton of two thousand pounds of abutilon avicennae stalks grown in New 
Jersey not less than three feet long, five dollars; for every ton of two thousand 
pounds of what is known as rose or marsh mallow not less than three feet long and 
not more than one inch in diameter at the butt, five dollars; fractions of not leas than 
a quarter ton in each case will be paid for at same rate; for every pound of marketa- 
ble quality of disintegrated jute, two and a half cents. 

II. — Ramie. 

For every two thousand pounds of ramie stocks not less than two and a half feet 
long, ten dollars ; fractione of not less than a quarter ton will be paid for at same rate ; 
for every pound of disintej^rated ramie ready for combing, five cents; for every pound 
of ramie yam ready to we ve, ten cents. 

III. — Flax. 

For every ton of two tl ousand pounds of flax stalks for fiber of the ordinary 
lengths, seven dollars; fractions of not less than a quarter ton will be paid for at sam* 
rate ; for every pound of decorticated or cleaned flax of first American quality, three 
and a half cents. 

IV. — Hemp. 

For every ton of hemp stalks of two thousand pounds of the ordinary lengths, six 
dollars; fractions of not less than a quarter ton will be paid for at same rate; for 
every pound of decorticated or cleaned hemp of best American quality, three cents : 
Provided, That the bounties hereby authorized shall cease on the first day of April, one 
thousand eight hundred and eighty-five: And provided further, That in no event shall 
the total amount expended in the form of bounties under this act exceed the sum of 
fifteen thousand dollars, to be apportioned as follows: five thousand dollars to be 
awarded to the enumerated stalks, five thousand dollars to the enumerated cleaned 
fibber, and five thousand dollars to the ramie yam. 

And he it further enacted^ That it shall be the duty of the chief of the bureau of labor 
and industries to certify the vouchers referred to in the first section of this act, and to 
have general supervision, control, and decision of all questions which may arise pur- 
suant to tlie provisions of this act. 

And le it enacted, That the treasurer of this State is hereby authorized to pay any 
money in the treasury not otherwise appropriated in pursuance of the provisions of 
this act. 

And he it enacted, That this act shall take effect immediately. 



APPENDIX III. 
LIST OF PATENTS FOR FIBER MACHINERY AND PROCESSES 

The following is a list of patents granted during the past five years— January, 1875. 
to December 31, 1879— for inventions for obtaining and preparing fibrous substances 
other than cotton and wool, with name of inventor and date of issue: 

Improvement in machines for combing and cutting grass and bristles. Patent No. 
158650. Granted to Joseph Pickering, of Philadelphia, Pa., January 12, 1875. 

Improvement in processes of makinr paper-pulp from palm. No. 6646. Reissued to 
James P. Herron, of Washington, D. C., June 2, 1875. 

Improvement in hemp and flax machines. No. 165826. Granted to Christopher 
Herrschaft and James Lawrence, of Brooklyn, N. Y., July 20, 1875. 

Improvement in processes of treating rattan. No. 167409. Granted to Carleton 
Newman, of San Francisco, Cal., September 7, 1875. 

Improvement in machines for dressing tampico. No. 171080. Granted to J. D. Baker, 
of Burlington, Vt., December 14, 1875. 

Improvement in hemp-hackling machines. No. 170947. Granted t« Frederick D. 
Frost, of London, England, December 14, 1875. 
39 AG 
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ImprovCTiient in processes for preparing Tegetable fiber for upholstering. This re- 
lates to the preparation of pahnetto fiber for filling mattresses, and for other purposes. 
No. 668. Granted to James L. Cutter, Brooklyn, N. Y., December 21, 1875. 

Improvement in istle machines for producing the fiber of BromeJea sylvestriSj applied 
in Mexico to the manufacture of hammocks, sacks, ropes, nets, cotton-bagging, wagon 
sheets, carpets, and similar objects. No. 171708. Granted to Guillermo Roberto Welke, 
of Parras de la Fuento, Mexico, January 4, 1876. 

Improvement in flax and hemp machines. No. 172519. Granted to John Stewart, 
of Brooklyn, N. Y., January 16, 1876. 

Improvement in ramie machines. This machine is intended to prepare the fiber of 
ramie, flax, and other textile substances directly from the dry stock, so that it shall 
be presented in marketable form by one single operation. No. 172610. Granted to 
Charles C. Coleman, San Francisco, Cal., January 25, 1876. 

Improvement in hemp and flax brakes. No. 178110. Granted to Luther E. Burdin, 
Paris, Ky., May 30, 1876. 

Improvement in machines for sei^arating the fiber of ramie and other fibrous plants. 
No. 181382. Granted to John B. Vogel, ot^New York, August 22. 1876. 

Improvement in machines for dressing and combing tampico and bristles. No. 184940. 
Granted to Enoch B. Whiting, of Saint Albans, Vt., November 28, 1876. 

Improvement in tampico combing and dressing ma<;hineS. No. 184943. Granted 
to George Willett, Burlington, Vt., November 28, 1876. 

Improvement in machines for cutting fibrous material. This machine is intended 
to cut thin shavings of wood for stuffing mattresses for dyeing, &c. No. 184912. 
Granted to James Langster, Buflfalo, N. Y., November 28, 1876. 

Improvemeutinproceseea of softening, decolorizing, and cleansing animal and vege- 
table fiber. No. 1&7Q82, Granted to William Maynard, of New York, February 27, 
1877. 

Improvement in processes of manufacturing paper-pulp from the fiber of Abuliton 
avioenncB. No. 196666. Granted to Douglas Hickox, Springfield, 111., October 30, 1877. 

linprovementft in machines for treating flax, hemp, and other similar plants. No. 
190476. Granted Norbert de Landtsheer, of Paris, France, May 8, 1877. 

Improvement in flax brakes. No. 197063. Granted to John H. Tabler, Norrember 
13, 1877. 

improvement in machines for extracting the fiber of pita (Agave Americana), No. 
197555. Granted to Carlos de la Baquera, of New York, N. Y., November 27, 1877. 

Improvement in apparatus for digesting and macerating fibers by chemical reagents. 
No. 197850. Granted to WiUiam W. Harding, of Philadelphia, Pa., December 4, 1877. 

Improvement in machines for polishing vegetable fiber, for use iu the brush-making 
' trade. No. 198315. Granted to George Shaw and Thomas Shaw, of Dukinfield, Great 
Britain, December 18, 1877. • 

Improvement in machines fortreatang palmetto leaves, &c., for upholstery purposes* 
No. 201269. Granted to George F. MiUer, Jacksonville, Fla., and W. G. Benedict, 
Orange Park, Fla., December 27, 1877. 

Improvement in the manul'acture of paper pulp from salt water fibrous plahts. No. 
199427. Granted to William E. Farrell, of Philadelphia, Pa., January 22, 1878. 

Improvement in treatment of cOcoa-nnt fiber, for manufacture of various useful 
products. No. 202662. Granted to Eug, Pallu, of Paris, France, April 23, 1878. 

Improvement in separating wool and cotton, and similar animal and vegetable fiber, 
from fabrics. No. 202672. Granted to John Y. Slater, Baltimore, Md., April 23, 1878. 

Improvement in machine for making fiber from palmetto leaves, for upholstering 
purposes. No. 202766, Granted to Lucius P. Summers, of New Britain, Conn., Aprfl 
23, 1878. 

Improvement in treating palmetto fiber for use in the arts. No. 203177* Granted 
to George F. Miller, of Jacksonville, and W. G. Benedict, of Orange Park, Fla., April 
30, 1878. 

Improvement in machines for preparing yncca fiber. No. 203386. Granted to A. 
S toner, of Stony Point, La., January 29, 187o. 

Improvement in fiber-cleaning machines. No. 204906. Granted to George D. Luce, 
of New Orleans, La., March 2, 1878. 

Improvement in preparing palmetto fiber and pine leaves for mattress fillings. No. 
205035. Granted to Washington G. Benedict, of Orange Park, Fla., June 18, 1878. 

Improvement in hemp and flax brakes. No. 205910. Granted to Gelston Sanford, 
of Brooklyn, N. Y., July 9, 1878. 

Improvement in fiber machines. No. 205911, (Same name and date as preceding.) 

Improvement in processes for disintegrating the stalks of hops for fiber. No. 209286. 
Granted to Isaac D. Nordlinger, of Stuttgart, Wiirtemberg, Germany, October 22, 1878. 

Improvement in separating and cleaning vegetable fibers for i>aper pulp. No, 
210339. This refers to the fibers of sugar-cane, sorghum, and Indian com. Granted • 
to QharJes Lauga, New Orleans, La., November 26, 187a 
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Improvement in separating animal from vegetable fibers. No. 211109. Granted to 
George M. Rice, Worcester, Mass., January 7, 1879. 

Improvement in machines for dressing hemp, flax, &o. No. 215692. Granted to 
Xheodore Tebaw, of Lexington, Ky., May 20, 1879. 

Improvement in the manufacture of paper pulp and paper from grasses. No. 218324. 
Granted to Adolph Seyler, of Brooklyn, N. Y., August 5, 1879. 

Improvement in processes and machines for disintegrating ramie and other fibrous 
plants. No. 219668. Granted to Albert Angell, of East Orange, N. J., September 16, 
1879. 

Improvement in machines for cleaning and extracting fiber from fibrous plants, and 
especially the leaves of pita (Agave Americana), No. 221365. Granted to Pedro San- 
chez, of Tabasco, Mexico, November 4, 1879. 

Improvement in the treatment of pine leaves for the manufacture of paper, and for 
other purposes. No. 221687. Granted to Albeit W. Maas. of Meriden. Miss.. Novem- 
ber 18, 1879, 
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